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FOREWORD 

This work was performed for and funded by the Tactical Missile program in 
the Naval Surface Weapons Center. The purpose is to develop a fast method to 
provide a three dimensional starting plane flowfield to be used in a space- 
marching-type calculation for the afterbody flowfield of spherically capped 
missiles at incidence in supersonic flight speed. Utilizing the property of 
spherical symmetry of the flowfield about a sphere, three dimensional starting 
plane flowfield may be interpolated from the results of an axisymmetric 
flowfield about a sphere, which is available from an existing blunt body 
computer program (NOSTIP) with considerably less computing time. This report 
describes the analysis of the interpolation method. Examples and listings of 
computer programs for the axisymmetric and the three dimensional starting 
plane flowfields about a sphere in the Mach number range from 1.5 to 10 and 
angle of attack between 0 to 35 degrees are presented. 

T. Hsieh would like to thank Dr. C. P. Li of NASA Johnson Space Flight 
Center, Houston, Texas, for providing the three dimensional inviscid results 
for the starting plane flowfield shown in Figure 9. 

Approved by: 

IRA M. BLATSTEIN, Head 
Radiation Division 
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1.0 INTRODUCTION 

1 2 
The SWINT code or any PNS code currently in use at NSWC for computing 

inviscid or viscous flows, respectively, over tactical missile configurations 

at angle of attack requires a starting plane flowfield. For sharp nose 

configurations, these codes themselves can provide the starting flowfield for 

the after body space marching type calculation. However, for blunted 

nosetips, the implementation of a blunt body code, which can handle a mixed 

supersonic and subsonic flowfield, is the necessary mechanism for the 

generation of this initial marching solution. A general purpose three 

dimensional blunt body code can provide the required starting plane flowfield 

data, however, the employment of such a three dimensional flowfield 

calculation is expensive, usually demanding extensive computer storage and 

running time. Nonetheless, for spherically capped bodies a more cost effective 

approach to obtain a three dimensional starting plane flowfield is possible by 

utilizing the axisymmetric flowfield about a sphere. Provided in this report 

is a method of generating a starting plane flowfield for a spherically capped 

body at angle of attack in supersonic flight. It is based on an existing, 

documented and vectorized time-dependent code, NOSTIP ,  with slight 

modifications to cope with low supersonic free stream Mach numbers. 

2.0 ANALYSIS 

In this analysis, the flowfield of asymmetric flow over a sphere at M« 

is assumed given by the NOSTIP Code.   Figure 1 shows a sphere at angle of 

attack a and angle of yaw e with respect to the body axis OX using the body 

oriented coordinate system (X,Y,Z). The axis of the axisymmetric flow 

coincides with the wind axis OX^^ using the wind oriented coordinates system 

(X ,Y  ,Z ). Flow information in the domain enclosed by the bow shock, the 

body surface, and the outflow surface, which is a cone with outer cone angle 

®max' ^^ known. Finite difference space marching type afterbody flowfield 

calculations require initial data on a plane perpendicular to the body axis 
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FIGURE 1.   PERSPECTIVE VIEW OF STARTING PLANE 
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OX, The purpose of the following analysis is to generate starting plane data 

by appropriate interpolation of the blunt body solution for a spherical nose 
cap. 

2.1 THE AXISYMMETRIC FLOWFIELD 

The mesh used in the axisymmetric blunt body calculation will be briefly 

described. As shown in Figure 2, the mesh consists of JNM radial lines from 

the center of the sphere on a meridianal plane in angular increments of 

^^ " ®inax^^''^'^^ " ^'^^     ^^  ^°^ ^^^  ^^''st ray is 1/2 Ae). The last several mesh 
lines are parallel to the last radial line JNM and were not used in the 

interpolation procedure for the starting plane flowfield. Along each radial 

line, there are KMAX nodal points between the body and the shock. Flow 

variables p,p,e,Ua and Va at each nodal point are given. 

In order to construct the initial plane flowfield solution for the 

afterbody marching code, it is necessary to determine for every point Q (see 

Figure 1) on the initial plane, its angular and radial location, $ and R 
0 

respectively, in the blunt body flowfield (see Figure 2). Flow properties at 

Q  can then be determined through a linear interpolation of flow values at 

its four closest neighboring points. 

The required flowfield domain of the blunt body solution to be used in 

the determination of the starting plane flowfield may be constructed 

graphically as shown in Figure 3. Let the starting plane be chosen at X = 

Xst. For given values of a and 6, it can be shown that the effective angle of 

attack, Og^^, or the angle between the wind axis and the body axis, is 

a .,  = tan-^C^^^"^^ + cos=^a sin^g) 
eff cos a cos 6   ^ ^   ' 

The shaded area ABCD in Figure 3 provides the necessary information to determine 

the flowfield solution on the entire starting plane. The starting plane must 

be picked to adhere to the following restrictions:  (1) on the starting plane 
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AD BOW SHOCK 
AB AXIS OF SYMMETRY 
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FIGURE 2.   MESH USED IN THE AXISYMMETRIC FLOW CALCULATION 
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FIGURE 3.   THE REQUIRED AXISYMMETRIC FLOWFIELD FOR THE DETERMINATION OF STARTING 
PLANE FLOW VARIABLES 



MSWC TR 84-484 

the flow must be supersonic everywhere in the axial direction and (2)    the 

starting plane must be located within the spherical portion of the flowfield 

and cannot be influenced by the afterbody. Condition (1) is satisfied by 

requiring that the flow along line AB be supersonic in the marching direction 

while condition (2) is met if point C is upstream of the sphere afterbody 

junction. Note that in the viscous case, a subsonic boundary layer is allowed 

to occur on the starting plane in order to satisfy the no-slip boundary 

condition. 

2.2 COORDINATE TRANSFORMATION 

Consider a point 0(X,Y,Z) on the starting plane, the purpose is to find 

the corresponding point 0^^ in the blunt body flowfield so that the flow 

variables at that point may be determined by interpolation. As shown in Figure 

4, a translation in the pitch plane by holding Z = constant is first carried 

out, 

X = X - Xi^, X^ = R^(l - cos a )       :   ' 

Y^ = Y + Yj, Yj = R^ sin a (2) 

The flow is then rotated about the axis 0-0' (see Figure 4a) by two 

successive steps of translating and rotating as shown in Figure 4b. The 

following relations are found 

X      = X^  - X2,  X2 = R|\,| cos a  (1 - cos B) 

Z^^  = Z^  - Z2,  Z2 = R^ cos a sin 6 '' (3) 

yll    .   yl 

for translation and 
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♦Y' 

N 10 

fIV 

a. TRANSLATION IN PITCH PLANE 
Z = Z' c. ROTATION IN X'"- Y'" PLANE 

4. 

O' 

^W 
■♦►X 

II 

z'z" 

b. TRANSLATION AND ROTATION IN 
YAW-PLANE, Y' = Y" = Y'" 

•-X IV 

d. WIND ORIENTED COORDINATE SYSTEM 

FIGURE 4.   COORDINATE TRANSFORMATION 



NSHC  TR  84-484 

X^"  = X^^  cos B  - Z^^ sin g 

Zlll  = Xll  sin 8  +Zll cos e |4} 

ylll    =   yll 

for rotation.    The final  step is to rotate the flow about the origin in the 

X        - Y^^^  plane as  shown  in  Figure 4c.    This gives 

XIV = x^I  cosa  + Yin  5ina 

ylV =  . xHI  ,i,,  ,^Ul  ,,, ^ • (5) 

ziv = 2III 

The final  step sets the wind axis to pass through the center of the sphere 0. 

In  the wind-oriented coordinate system.   Figure 4d,  the angle $ and the 

length RQ may  be obtained by, 

Ro = C(R, - XIV)2 , ,Iv2^1/2 ^    - 

IV (6) 
$  = sin  "^   (I—) if X^^  < R^ 

0 
IV .' < 

= 7T  - sin"^   (^) if  X^^  > R|^ 
0 

With $ and R^ determined, the known blunt body flowfield may he used to obtain 

gui the flow variables at 0^^ by interpolation as described in Figure 2 

@ 
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2.3 VELOCITY COMPONENTS 

What remains to be done is a decomposition of the velocity components Ua 

and Va into u,v,w. This is accomplished using the followings relations, see 

Figure 5: 

In the (X^V, ylV, zIV) axes, 

uIV =ua 

v^^ = Va cos I 

w^^ = Va sin I (7) 

where 

7   . -1,,IV, IV> \\i =  sin (Z /r ) 

In the X^^ Y^I, Z^^ axes. 

II   IV        IV . u^^ = u  cos 6 + w  sin s 

v"=v" ;  , (8) 

II    IV  .      IV w^^ = -u^' sin 6 + w  cos B 

In the X, Y, Z axes 

u = u^^ cos a - V  sin o 

= u''^ sin a + V cos a (9) 

w = w^^ 
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If a cylindrical coordinate system is required for the body-oriented 

coordinates, the following relations may he used: 

-A 

.;. (10) 

V^ = V cos tjj + w sin tj; 

V = w cos ;|; - V sin ((; 

In the interpolation program, for each ^^  on the starting plane the 

location of the shock R^^ is first determined. Then, the nodal points between 

the shock and the body are distributed. Once all the nodal points on the 

starting plane are determined, the interpolation of flow properties can be 

carried out point by point. Both cartesian and cylindrical coordinate 

information is provided.  . 

3.0 RESULTS AND DISCUSSION 

3.1 AXISYMMETRIC FLOWFIELD OVER A SPHERE 

The cases computed in this report are shown in Table 1. A simplified and 

vectorized version of the NOSTIP code for axisymmetric flow over sphere is 

listed in Appendix A. Figure 6, taken from Reference 3, displays a good check 

of the code against measured surface pressure and density distribution through- 

out the shock layer. Additional checks are provided in Figure 7 for the surface 

pressure measured at M^ = 1.5 over the spherical portion of a hemisphere- 

cylinder. Note, however, that experimental results demonstrate the flow 

separation angle for the sphere to occur about e = 105 degrees for laminar 

flow. Therefore, the last measured data point is in the separated flow region 

which explains its deviation from the calculated curve. The experimental data 

points, designated by the flag, are on the windward side and appear to be 

11 



TABLE 1. THE COMPUTED CASES 

r\> 

Axisymmetric Flow 1   Starting Plane 
■ ^ 

Mesh Time Mesh 
Case oo max J X K Steps a 3 ^st M X N Remark 

1 1.5 110 28 X 23 800 15* 0 0.8 7 X 25 Inviscid 

2 2.0 120 28 X 18 800 15* 0 0.8 7 X 25 Inv-iscid 

3 3.0 125 28 X 13 800 15* 0 0.8 7 X 25 Inviscid 

4 6.0 125 28 X 13 800 20* 0 0.8 12 X 18 Inviscid 

5 6.0 125 28 X 13 800 10 20 0.8 12 X 18 Inviscid 

5 6.0 125 ■28 X 13 800 20 10 0.8 12 X 18 Inviscid 

7 10.0 125 28 X 13 800 15 0 0.8 7 X 25 Inviscid 

8 

,  

2.94 90 28 X 32 1000 10* 0 0.55 7 X 32 Viscous 

Only half of the results are printed because of symmetry with respect to the pitch 
plane. 

CO 

o 

CO 

00 
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FIGURE 6. COMPARISON OF SURFACE PRESSURE AND DENSITY FIELD BETWEEN 
CALCULATION AND EXPERIMENT 
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MODEL 
INCIDENCE, DEG 

r A       5 

"^^ i   EG/ 15 
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-0.5 
150 

FIGURE 7.   COMPARISON OF CALCULATED AND MEASURED SURFACE PRESSURE FOR SPHERE 
ATM„ = 1.5 
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slightly higher than calculated value. This may be due to a small 

misalignment in the experiment. In general, however, the agreement is 

satisfactory. Also given in Figure 7 are the surface pressure curves for 

M = 2, 3 and 6. 
CO 

Figure 8 shows the domain of the computed axisymmetric flowfield for the 

Mach number range covered in this report. It is evident that as the value of 

Mach number decreases, the computational domain increases, thus more nodal 

points are required to complete the computation. Also shown in Figure 8 are 

the sonic lines. As the Mach number decreases, the sonic line travels 

downstream and the subsonic flow region expands. Therefore, the applicable 

range of angle of attack, using the present method, also decreases. Figure 8 

may be used to graphically determine if a starting plane may be obtained using 

the present input conditions, as well as its optimal location. Note that the 

location of the starting plane can either be automated by the interface code 

or inputted by the user. 

3.2 STARTING PLANE FLOWFIELD 

To verify the computer program for the generation of a starting plane 

flowfield as described in Section 2 a case at M = 6, a = 20, X ^ = 0.8 (see 

example 5) is compared to a full three dimensional calculation ^ for inviscid 

flow over sphere. The results are compared at i|; = 0, 60, 120 and 180 deg for 

flow variables p, p, u, v, w as shown in Figure 9. The agreement is quite 

satisfactory. For the same case, the symmetric nature of the results have 

been checked when e = 0 or a = 0 (see example 5 and 6). The calculated 

examples are given in Table 1 and the computer print out of the results is 

given in the following pages. 

3.3 APPLICATION OF SWINT 

The application of the interface code to SWINT requires some minor code 

corrections to correspond to the SWINT coordinate system. A coordinate 

transfer from (X, Y, Z) to (2, 1,  T) aligns the 'Z-axis in the flowfield axial 

direction, with the x and y axes lying in the crossflow plane as seen in 

15 
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Y/R 

X/R^ 

FIGURE 8.   AXISYMMETRIC FLOW DOMAIN CALCULATED FOR EXAMPLES 1-5 
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a. i|; = 0 b. li* = 60 

p/5 

P 

V 

w 

R/R. 

FIGURE 9.   COMPARISON OF STARTING PLANE FLOW VARIABLES BETWEEN 
AND A THREE DIMENSIONAL COMPUTATION, M „ = 6 AND a= 20 DEC 

PRESENT METHOD 
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c.4'= 120 
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6.-^= 180 
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1.0 

FIGURES.   (CONTINUED) 
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Figure 10.    Likewise,  the corresponding  velocities,(u,v,w)  change to 

(w,u,-v);   in addition,  the initial   starting plane is  now designated by Z^^, 

and lies  along the 7-axis.    The computer program for this modified interface 

code for the generation of the starting plane flowfield is  listed in Appendix 

B. 

Numerous test cases for the spherical-blunt body to SWINT interface 

problem were computed for the generation  of a  conical   flowfield.    Figure 11 

shows the effects of both the spherically-nosed versus the sharp-nosed cone 

solution  runs using SWINT,  for the following two cases:   (a) M    = 5, a  = 2°, 

B  = 4.58350   (effective angle of attack  = 50   )  and 6     = 100,  and   (b) M    =35 
C oo       *  » 

a = 50, B = 00 and e =200. Both figures compare the surface pressure 

distributions of several circumferential planes. In each instance, an 

overexpansion occurs resulting from the presence of the blunted nose. 

Furthermore, far enough downstream, this phenomenon dissipates and the 

pressure recovers to the conical solution. For case (a), on the windward side 

the pressure recovers more rapidly, about 25 nose radii downstream, than on 

the leeward side which requires a distance twice as far. Similarly, case (b) 

displays the windward plane recovering approximately 10 nose radii downstream 

as opposed to 17 nose radii for the leeward plane. 

In addition, for all the cases studied, an accuracy of within 1%, when 

compared to similar numerical work in Reference 5, for the normal and axial 

force coefficients at the initial starting plane, enhances the validity of 

this blunt-body code. Sample case (b) has been provided in Appendix B.3. 

4.0 SUMMARY 

This report describes a method of generating a starting plane flowfield 

for a spherically capped body at arbitrary angle of attack and angle of yaw 

based on a given axisymmetric flowfield about a sphere (the NOSTIP code). 

Such a starting plane flowfield is required for afterbody flowfield 

calculations using a space marching type numerical code, such as the SWINT 

code or any parabolized Navier-Stokes (PNS) code with application to tactical 

missile design. Examples of computed results are given for axisymmetric flow 

over a sphere in the Mach number range from 1.5 to 10, an angle of attack up 

to 350 and angle of yaw up to IQO. The computed results compare well with 

19 
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v,u 

t^oP 

FIGURE 10. CHANGE OF COORDINATE NOTATION TO MATCH SWINT. 

CHANGE FROM X, Y, Z, TO Z,X, Y WITH THE CORRESPONDING 

CARTESIAN VELOCITIES FROM u, v, w, to w, u",7 AND THE 

CYLTNbmCAL VELOCITIES FROM u, v, -w, to w^.'^. 

^ 
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BODY  PRESSURES BODY  PRESSURES 
8.0 

6.0 

Q_ 

\ 

Q_ 

4.G- 

2.0 

0.0 

= 65.5' 

$ = 0.0 

$=180.0 

= 2,78.?: 

6.0- 

\ 

) = 0.0° 

$=qn.n° 

$=180.0° 

0.0        20.0        40.0        60.0        BO.'O O.G        10.0        20.0        30.0 

Z :   • Z 
40.0 

(a) (b) 

FIGURE 11.   CALCULATED BODY SURFACE PRESSURES COMPARING SPHERICAL- 

LY-NOSED CONES (BROKEN LINES) VERSUS SHARP-NOSED CONES 

(SOLID LINES)  BOTH USING SWINT  FOR TWO CASES:   (a)  M = 5, 
a = 2.0°, (3= 4.5835°, 9_= 10.0° AND   (b) M = 3.5, a= 5.0°°° 

j3 = 0.0°, 0= 20.0°    THE WINDWARD SIDE IS LOCATED AT THE 

TOP OF EACH RESPECTIVE PLOT.    FOR CONVENIENCE, EACH 

SUCCESSIVE CURVE HAS A ZERO SHIFT OF UNITY. 
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available measured data and other numerical  calculations.    The computer 

programs are listed in the Appendices and input-output information is 

described. 

■'-J 

22 
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^ .        NOMENCLATURE 

a      Speed of sound 

Cn      Pressure coefficient, (p - p )/ 1/2 p U ^ 
r 00 00    OO 

Cy      Specific heat at constant volume 

e      Total energy per unit volume, = p [e + 1/2 q^] for perfect gas 

J,K     Index of grid points in the streamwise and body to shock direction 
respectively for the axisymmentric flow over a sphere 

M,N     Index of grid points in the circumferential and body to shock 
directions respectively on the starting plane 

0       Center of spherical nose - 

p       Pressure •. * 

q Total   velocity,  q^ = u^+ v2+ w^ = IJa^+ Va^ = V ^+ Vr^+ Vii^^ 
e ^ 

r Radial   distance from the  body axis 

RQ Distance between a  point  in the shock  layer and the center of the 
spherical   nose 

Rj^j  or R5    Radius  of the spherical   nose 

T Temperature 

u,v,w Velocity  components  in the x,y,z direction  respectively for the body 
oriented  coordinates  system 

Ua,Va Velocity components  in the axial and  radial  direction  respectively 
for an axisymmetric flowfield with  its axis  coincident with the wind 
axis   " 

Vx,Vr,V,(;    Velocity components  in the axial,  radial   and ci rcumferencial 
direction  respectively for the body-oriented coordinate system 

X,Y,Z Cartesian coordinates for the body-oriented coordinate system with 
x-axis  coincident with the body axis 

'^st'^st      Location  of starting plane measured  from the nose tip along the body 
axi s 

25 
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a Angle of attack -V        ""' 

5 Angle of yaw """        '"v.   .    ?" 

Y      Specific heat ratio ' : ■"'■■ 

ij;,iil     Circumferential angle in body and wind oriented coordinate system 
respectively 

*._ Angle defined in Figure 2 t,, 

p Density - ; 

e Internal energy CyT 

Q Angle along the sphere 

6 Half cone angle 

-«•      SWINT coordinate system *,    . 

Subscript ;     , .f 

"      Freestream condition 

a      Axisymmetric flow a 

Superscript ,: '. ,,    . 

I,II,III,IV   Cartesian coordinate system in successive transformations from 
body oriented coordinate system to wind oriented coordiate system as 
shown in Figure 5 

-IS^ 
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APPENDIX A    i.. 

INVISCID AXISYMHETRIC FLOWFIELD CODE 

A.l  INPUT-OUTPUT PARAMETERS 

a. Tapes 

Tape 1 is used for reading in data when continuing the calculation. 

Tape 2 is used for storing data at the end of calculation for 
restarting purposes or for computing the starting plane flowfield. 

b. Input cards 

Only one input card is required. The format is (2F1G.0, 615) for 
the following parameters: 

XMACH =   Mach number l 

TM =      Maximum angle over a sphere needed to be computed, 
emax, as shown in Figure 2 of the main text, in degrees. 

JMAX = Number of points in streamwise direction. 

KMAX = Number of points between the shock and the body. 

ITER = Number of time steps. 

IRl = 1 read from Tape 1; = 0 a new start 

IW2 = 1 write on Tape 2; = 0 do not write on tape 2. 

JNM = J index at the junction of sphere and cone, see Figure 2. 

c. Output information 

In the print-out of a run, the input data are first printed. Then 
follows the free stream condition, the normalized distance between the 
shock and the body, the theoretical stagnation pressure, the starting 
body and shock location, the arc length along the body of the mesh and 
the RMS value of shock speed at the end of the run. The flowfield is 
printed along each constant K, where, K = 1 for the body and K = Kmax 
for the shock. The printed information includes: the pressure P, the 
density p, the axial velocity Ug, the radial velocity Vg, the entropy S, 
the total enthalpy HT, the Mach number M, the pressure coefficient 

A'l 
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^n ~  —7~>  ^^^ ^  3"'^ Y distances from the tip of the nose and the 
P  l/2p U"^ 

00  00 

internal energy El. All parameters are divided by their free stream 
value except X and Y which are nornalized by the radius of the sphere. 
Also provided are the sonic line location, the percentage of error in 
the total enthalpy and the pressure drag. 

A.2  COMPUTER PROGRAM 

A listing of the inviscid version of the computer program NOSTIP is 
given below. For viscous flow calculations or the detailed description 
of the program, please read Reference A-1. The detailed printout 
of the flowfield for the examples tabulated in Table 1 of the main 
text follow the listing of the computer program. 

-*«V/ 

A-1 
Hsieh, T., Calculation of Flowfield about Indented Nosetips, NSWC TR 
82-286, 23 Aug 1982. 
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NOSTIP CODE LISTING 

C 

c 

c 

PftOGaAM   NOSTIP (lNPUT.0UTPuT.TAPE5-I.SPUT»TAPf6«0UTPUT»TAP£liTAPe2» 
lTAPc7.TAP£a) 

COnMON/COfll/JHAX/KMAX, JM,KM,XMACH,GAH,GAI1«l,CN»0T»SNU,JCS.PRT» 
1 IPRT,H,OMEGA,IT»TAU.ITER.£NT,PTORTfPINF»RINF»QINF»ClNF»PT#ITS» 
2 IRi,lH2,lAFBD,lGEaN,TH»IVIS,ITRAN.CF»CC,jN«,REY,PRD,CVIS,CWlSl, 
3 TWAf ITyA»LIP»R«£S,S«Ulf1P.HTINF,ETINF,SINF,£IINF,R£YIN,SUn(30)» 

1 £T{30),TH(30) 
C3flMaN/C0N2/X(30.25).Y(30,25)f X£X( 30, 25.2). XEY( 30.25 » 2 1.0(30. 25) 
CQnMaN/C0M3/Q{30,25,<»),5{30>25,^).AB(30*<»»'»)/HVeC(30,*), 

lEF(30,'^),G{<r) 
INITIALIZE FtOWFIELD 
CALL INITIA 
DETERMINE STEP SIZE 
CALL EIGEN 
COMPUTE RESIDUE INFORMATION AT START OF EXECUTION 
CALL RHS 
CALL RESIDU 
INTEGRATE EiUATIDNS 
DO 1 I-ITS,IT£R 
iT«IT+l 
CALL iHQCK 
CALL BNORY 
CALL INTEGR 
CALL JACOB 

1 CONTINUE 
PRINT CUT SOLUTION 
CALL QUTPUTH) 
STOP 
END 
SUBROUTINE A3CX(K) 
CL)MnON/CQMl/JMAX,KMAX,JM,KM.XMACri,GAM,G4MKl,CN,DT,SMU,JCS,PRT. 

1 IPRT,rt,OMEGA, ITiTAU»ITER,ENT,PTQRT,?lNF.RISF.QINF,CINF,PT,ITS, 
2 I«X,IW2,IAF30,IG£QM,TM,IVIS,ITRAS,CF,CC,JN1,S£Y,PRD,CVIS,CVIS1, 
3 TWA,ITyA,LIP,KReS,SMUIMP,HTlNF,ETlNF,SINF,£IINF,R£YlN,SUMt30), 
1   tT(30),TH(30> 
CCrtMJ.S/CQM2/Xl3O,25),Yl30,25)»XEX(30,25,2),XEY(3O,25,2),0(30,25) 
CCMM0N/CCM3/Q(30,25,'.),S(30,23.«t).AB{3G,<»,'»),HVcC(30.^». 

1 £ F ( 3 0, <.) . G (<i) 
C3MMON/CO«'»/A(30»'','r),9t30,4,'»),C( 30, '».<.), HO ( 30, <i, <») » 

lUL)(3O,'.,'t),AX{30),AYl30),BX(3O),3Yl3O) 
DIMENSION   U(30),V(3O).SS(30).T(30)»^(30) 
&2-GAM-2.0 
J,1M« JM-l 
C:MPUTE   A.3.C   MATRICES   FOR   XI   SWSEP 
ai-l.*SMUirp*2. 
DO   1   J-1,JMAX 
R I • 1 . / i3 ( J . K , 1) 
U(J)>3<J.K.2)*RI 
V(J)»J(J.K,3)*RI 
SS(J)«GAMM1*0.5»IU{J)**2«-V(J)**2) 
T(J)-XEX(J,K,1)«U(J)*X£Y(J.K.I)*V(J) 
«<( J )»GAM»0( J.K,<r)»RI 

1   CONTINUE ^ 
DO   21   J-l.JMAX 
i<3S«K(J)-SS(J) 
Afl(J.l.ll«0. 
AB(J.I.2>«XEX(J,K,1) 
AB(J.1.3)>XEY(J,K,l) 
AB( J,1,<»>«0. 
ABtJ,2.1)»XEX<J,K,l)*SS(J)-U{J)*T(J» 
AB(J,2»2>"-XEX(J,K.1)*G2»U(J)+T(J) ? 
A8(J.2.3)—XEX{J.K.l)*6AMHl»V(J)tX£Y(J,K.l)*U(J) 
A3(J,2»<')"XEX(J.K.1)«GAMH1 
AB(J.3,1)»XEY(J,K.1)*SS(J)-V(J)*T(J) 

NOSTIP 2 
NOSTIP 3 
com 2 
CDMl 3 
CDMl 4 
CQNl 5 
CQMI 6 
C0H2 2 
COM3 2 
C0f13 3 
NOSTIP 7 
NOSTIP e 
NOSTIP 9 
NOSTIP 10 
NOSTIP 11 
NOSTIP 12 
NOSTIP 13 
NOSTIP 14 
NOSTIP 15 
NOSTIP 16 
NOSTIP 17 
NOSTIP 18 
NOSTIP 19 
NOSTIP 20 
NOSTIP 21 
NDSTIP 22 
NOSTIP 23 
NOSTIP 24 
NOSTIP 25 
ABCX 2 
CCMl 2 
COMl 3 
COMl 4 
COMl 5 
COMl 6 
COM2 2 
COM3 2 
CDM3 3 
CDM<» 2 
COI't 3 
ABCX 7 
ABCX a 
ABCX 9 
ABCX 10 
ABCX 11 
ABCX 12 
ABCX 13 
ABCX 14 
ABCX 15 
ABCX 16 
ABCX 17 
ABCX 16 
ABCX 19 
ABCX 20 
ABCX 21 
ABCX 22 
ABCX 23 
ABCX 24 
ABCX 25 
ABCX 26 
ABCX 27 
ABCX 28 
ABCX 29 
ABCX 30 
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21 

A 
A 
A 
A 
A 
A 
A 
C 
0 
0 
0 
3 

2 C 
0 
0 

15 B 
D 
0 
0 
A 

5 C 
I 
0 
0 
S 
A 

6 C 

10 

B 
B 
a 
c 
s 
B 
B 
B 
B 
I 
J 
s 
0 
0 
A 

12 a 
A 
B 
C 
R 
E 

11 

6(J>3> 
6(J>3> 
B(J>3' 
8(J><>> 
B( J,<i, 
B(J><>, 
BlJt'ft 

CNTINU 
0 2 N" 
0 2 M» 
0 2 J" 

< Jffl. 
ONTINU 
u 15 M 
0 15 J 
( J»n.M 
0 5 N» 
0 5 f^« 
0 5 J" 
CJ+1»M 
CNTINU 
FISHUI 
Q 6 H- 
3 6 J« 
Ml-SMU 
(J»M.h 
CNTINU 
UNTINU 
C 8 N» 
C 8 ^•• 
c a j« 
(j-i»"i 
QNTINU 

F(3,1UI 
0 9 M. 
0 9 J- 
Pl-SMU 
(J.1.M 
CNTINU 
CNTINU 
PPLY S 
C 10 f. 
B<2.1» 
(2»1»2 
(2»M.3 
(2»1>* 
CNTINU 
«l"SMb 
(2«1>1 
(ZfZfZ 
(2>3>3 
«2»<t»<i 

flPOSE 
»JH 
P1»5MU 
DUN 
a 12 n 
(j>n«N 
(J»H>N 

«J»M»K 
ONTINU 
ETURN 
NO 

2I«X 
3)-- 
<( J 'X 
1)-T 
2)-W 
3)'4 

E 
1»* 
Ipk 
2> Jn 
N)"0 
E 
«i#<r 
■2> J 
!>6( 
l»<i 

1»JM 
>N)« 
e 
MP.E 
!»'» 
2.JM 
inp* 
)«A( 
E 
E 
l.<r 
1*4 
3» JM 
»N)« 
£ 
MP.E 

2» JM 
IMP* 
)"C( 

£ 
YMME 

H«3 
)>3( 

)"Bl 
)«B1 
e 
IMP* 
)>B( 
)«B( 
)«B( 
)*B( 
auTF 

£X(J,K,l)*tf(J)-X£YtJ»K»l|*GAn«l»U(J) 
XE*( J,K»l»*G2*V(J)i-T( J) 
tY(J,K*l)*GAf1Ml 
(J)*(2.0*SS(JI-ki( J)) 
SS»X£X(J,Kfi)-GANNl*T tJ)*U(J) 
SS*Xct( J,K,ll-&AHf11*T(J J*V «J) 
AM*T(J) 

J»M,MJ+8B 

M 
-Aa(J/H>N)*H 

Q.C.O) GO TO 3 

OtJ»K)/0{J+1.K> 
J».1.f< J-5f»i 

AX 
AB(J/M»N)*H 

Q.0.0) GO TO 4 

D( J»i<)/D( J-1»K) 
J.n,M)-SPi 

TRT a.Co IMPLICITLT 

(2»M»1»+A(2»f1»l) 
2»f1»2»»*t2*M.2) 
2»M,3)-A(2,Mf3) 
2»«»'.)*A(2,M#<»J 

a(l>K)/0(2>KI 
2.1»1)-S«1 
2»2»2)-Sf1l 
2>3»3USni 
2t*»'.)   -Sfll 
LOW   B.C.   USING LINEAR   EXTRAPOLATION   INPLICITLY 

lnP*0(J»K)/D(J-l#K) 

"1»* 
!<ACj>n>N)-C(j»n«N) 
)<>B( J»n,N)4'2.*C(Jvn*N) 
)"A{JiM,rtJ*SPl 
)"B«J#N»n)-2.*SPl 
E 

ABCX 31 
ABCX 32 
ABCX 33 
ABCX 3V 
ABCX 35 
ABCX 3A 
ABCX if 
ABCX 36 
ABCX 39 
ABCX *0 
ABCX *l 
ABCX <tZ 
ABCX <»3 
ABCX ** 
ABCX 45 
ABCX 46 
ABCX 47 
ABCX 46 
ABCX 49 
ABCX 50 
ABCX 5*. 
ABCX 52 
ABCX 53 
ABCX 54 
ABCX 55 
ABCX 56 
ABCX 57 
ABCX 5d 
ABCX 59 
ABCX 60 
ABCX 61 
ABCX 62 
ABCX 63 
ABCX 64 
ABCX 65 
ABCX 66 
ABCX 67 
ABCX ■ 6S 
ABCX 69 
ABCX 70 
ABCX 71 
ABCX 72 
ABCX 73 
ABCX 74 
ABCX 75 
ABCX 76 
ABCX 77 
ABCX 78 
ABCX 79 
ABCX 80 
ABCX 81 
ABCX    , 82 
ABCX 83 
ABCX 84 
ABCX 85 
ABCX 86 
ABCX    . 87 
ABCX 88 
ABCX »9 
ABCX 90 
ABCX 91 
A3CX 92 
ABCX 93 
ABCX 94 
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SUBROUTINE ABCYtJ) ,, „„_ 
C0nflau/C0M1/JMAX,KMAX,JM#KN,XMACH,GA«»GAMM1.CN,DT,SMU,JCS.PRT, 

1 IPRT,H,0MEGA,IT.TAU,IT£«,ENT,PTaRT,PlHF,RISF,-3INF,CINF,PT.ITS. 
2 IRl,IW2»IAFBD»IGta«.Tn,IVIS.ITRAN,CF,CC»JN1,R£Y,PR0»C\/IS.CVISl. 
3 T»A,ITWA,LIP.KRES.S«UIMP»HTINF.,ETISF»SINF>EIINF,REYIN.SUM(30), 

CCMnaN/C0n2/X(3a,25).Y(30,25),X£XC30,25.2),XEY(30,25#2)»0{30,25) 
CQnMQN/CQM3/Q(30,2 5»'t).f S(3o,25.4), Aa(30»'..'»)fHVEC(30,<rJ, 

lEF(30.<t»»G(<.» 
CQMMON/COn'r/A( 30»<.»'!)» 8(30»<.»4)/C( 30, «.»<fl»H0(30»<i»^)» 
lUD(30,'r,«),AX{30)»AY(30).BX(30),BY(30) 
OinENSIQN U(30)fV130),SS(30)»T{30I»*130) 

G2«GA.1-2.0 

COMPUTE A,B.C MATRICES FOR ETA mi? 
BB-l.*SMUIf1P*2. 
DC 1 K«1»KMAX 
RI»l./0(J,K,1) 
U(K)-Q(J»K.2)*RI 
V(K)«aIJ*K,3)«RI 
S5(K)«GAf,ni*0.5*lU(K)**2*V(K>**2) 
T(K)»XcX(J.K,2)*U(K)tXEY(J,K,2)*WCrt) 

i(tK)-GAn«G{J,K»<.)»RI 
1 CONTINUE 

DJ 21 K»1,KMAX 
WSS-i*«K)-SS(K) 
Ad(K>l>l)>0. 
A3(K.lf2)»XEXIJ»K,2) 
AB(K,l,3)-XcY(J,K,2) 
AeiK,i»'.>»o. 
A3lK,Z»ll-XEX(J,K,2)*SS(K)-UtK)*T(K) 
AB(K,2,2)"-X£X(J,K»2)*G2*U(K)*T(K) 
Aa(K.2.3)»-X£X(J,<»2)*GAMMl»(^(K)+xEYlJ,K,2)«U<K) 

AaiK,2.'.>»x£x( J.K,2)*GAMf11 
A6(K,3.1)-X£Y(J,K,2)*SS(K>-V(K)»T(K) 
AiJ(K,3,2)'X£X(J,K,2)*V(K)-XfcY(J.K,2)*6A«fll*U{K) 
AS(K.3»3»•-XEY^J.K,2)♦62*V(^)♦T{K1 
A3(K.3i'')"<EY(J,K.2)»GAf:«l 
ABtK.'.»l)-T(K)»t2.0*SS(K»-*i(K)) 
A6{K»^.2)«WSS»XEX(J»<.2)-GAMMl*T(K)»U(K) 
A6(K.',»3)-*SS*X£Y( J,K.2J-GAMMl»T<K)»VtK> 
AB(K,'.f <.)"GAM»T(K) 
tI»OT/Y(J,Kj 

UD(K,1»1J-0.0 
UD(K,1»2)-0.0 
U0(K»1»3J«YI "' 
UO(K, !,<»». 0.0 
UD <K,2»1»—U(M*V (K)*YI 
UD (K»2.2)-V (K)*YI 
UD (K»2»3)-U (K)*YI 

UO (Kf2>'.)"0. 
UD (K.3,1J--V{K)«*2»YI 
UO (K,3>2)-0. 
UO (<,3,3)-2.0*VtK)»YI 
UO (K,3»<i>"0. 
UD (K,^.1)-V(K)*(2.0*SS(K)-W(K))«YI 
UD tK,4»2»«-UtK)*W(K)*GAMm*YI 
UO (K.4»3)-{W(K)-SS(K)-GAHM1»V(K)»»2)*YI 

UO (K,<r,<i)»V(K)*GAN»YI 
21 CONTINUE 

00 2 N«l«<i 
DO 2 M»l»<. 
00 2 K»2,Kn 
a(K,n>N)«UO(K>H»NI 

ABCY 2 
COMl 2 
C0«1 3 
CONl h 
CONl 5 
coil b 
CQH2 2 
COMB 2 
COMB 3 
COM* 2 
COM* 3 
ABCY 7 
ABCY B 
ABCY 9 
ABCY 10 
ABCY 11 
ABCY 12 
ABCY 13 
ABCY 1* 
ABCY 15 
ABCY 16 
ABCY 17 
ABCY la 
ABCY i<* 
ABCY 20 
ABCY 21 
ABCY 22 
ABCY 23 
ABCY 2* 
ABCY 25 
ABCY 26 
ABCY 27 
ABCY 28 
ABCY 29 
ABCY 30 
ABCY 31 
ABCY 32 
ABCY 33 
ABCY 3* 
ABCY 35 
ABCY 36 
ABCY 37 
ABCY 38 
ABCY 39 
ABCY *0 
ABCY *! 
ABCY *2 
ABCY *3 
ABCY t,*, 
A6CY 45 
ABCY *6 
ABCY *7 
ABCY *3 
ABCY *9 
ABCY 50 
ABCY 51 
ABCY 52 
ABCY 53 
ABCY 5*. 
ABCY 55 
ABCY 56 
ABCY 57 
ABCY 58 
ABCY 59 
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2 CONTINUE 
DO 10 H'it<f 
DO 10 K-2,Kn 

10 3<K,M,n)«6(K,rt»f1J*8B 
DO 5 N"l»* 
DO 5 «»1.<. 
00 5 K«1>K«« 
AtK+l,M,N)«-AB(K»M,N)«H 

5 CONTINUE 
lF(SnUlHP.E0.0.3i GO TO 3 
DO 6 M.l,* 
Ou 6 K»2»KH 
Sf11"S1UIMP»D( Jf<-l)/0( J»K) 
A(K,f1.M)»A{K»«»l1)-SMl 

6 CONTINUE a 
3 CONTINUE 

DO 8 N»l»'» 
DO 8 M«l><. 
00 8 K-3»KMAX 
C(K-1,M,N»«ABtK,M,N)»H 

8 CONTINUE 
IFtSnUlMP.EG.O.OI GO TO <f 
00 9 Hmlfl, 
DO 9 K»2»KM 
SP1«SMUIMP*0(J,K)/D(J»K-1) 
C(K,n.N)-C(K*n»rt)-SPl 

9 CONTINUE 
M  CONTINUE 
StTUSN 
ENO 
SUBROUTINE BNORY 
C0MM0N/C0Ml/JM4X,KMAX,JR,K«,XfliCH.Gi,1,GAMf<ltC^>DT.SMU»J 

1 IPRT»H»OMEGA>IT.TAU»IT£R»ENT»PTO«T,PINF,RINF,QINF.CINF 
2 IRl,lH2»UF3D,I&cQM.TM,IVIS»ITRAN,:F,CC.JNh,RcY,PR0»CV 
3 TwA,ITUA,UlP»KRfc3,SMUlnP»HTINF,ETISF,5lNf»cIlNF,R£YIN, 
1 £T(30)fTH(30) 
CCf.f'0N/C0M2/X(30>23 )»Y(30,25)»X£X(30.25>2)»X£Y(30.25»2) 
CCrf<QN/CCM3/Q(30.25.'.).S{30»25.'»l.A3(30.<r,<i),HVEC(30,'t) 

1EF(30,'»),G(<.) 
OlflENSION P(30,31,PXI{30).PETA(<»3)»J(3G»3)>UXI(301»UETA 
1V(30.3).VXH30)»V£TA(30>»R(3 0»3) 
DATA Cl»C2fC3/-2.0.2.0,-0.0/     THIS SET DATA USED FOR 

ONE SIOEO DERIVATIVE APPROXIMATION AT uOOY 
DATA Cl»C2»C3/-3.a»'..0#-1.0/     THIS SET DATA uStO FOR 

ONE SIOEO DERIVATIVE APPROXIMATION AT BODY 
DATA Cl»C2,C3/-3.0»'».0»-l.C/ 

C...USE REFLECTION TO SIMULATE PLANE OF 
DO 12 (<»1,KMAX 

3tl.K,2)"Q{2»K»2) 
a (1, K.'.) ■ a ( 2 , K »<►) 

12 Q!l»Kf 31«'-Q(2»<»3) 
C...USE FIRST ORDER EXPTAPDLATICN TO SIMULATE SUPERSONIC OUTF 
C...BOUNDARY CONDITION AT JMAX 

00 1 N"l,<i 
DO 1 K-1,KM 

1 Q(dMAX,K,M-(2.0*Ql JN,K,NJ-0(JM-1,K»N)> 
Coo.APPLY INVISCIO BOUNDARY CONDITION 
C...SATISFY TANGENCY CONDITION USING CHARACTERISTIC EQUATION 

00 3 K-1,3 
DO 3 J»1»J«AX 
z»i.o/a(jiK,i) 
e(J»K|-0(JrK>l)*0(J,K) 
U<J,K)-3(J,K,2)*Z 

W • • C 

c« • • 
C B « • 

c... 

SYMMETRY AT J-2 

ABCY 60 
ABCY 61 
ABCY 62 
ABCY 63 
ABCY 6* 
ABCY 65 
ABCY 66 

^ ■ ■ *^ ABCY 67 
ABCY 68 

''                         ,* ■ 

ABCY 69 
ABCY 70 

4 ABCY 71 
ABCY 72 
ABCY 73 
ABCY T, 
ABCY 75 
ABCY 76 
ASCY 77 
ABCY 78 
ABCY 79 
ABCY 80 
ABCY 61 
ABCY 82 
ABCY 83 
ABCY 8<> 
ABCY 85 

» ABCY 06 
ASCY 87 
ABCY 88 
ABCY 89 
BNORY 2 

CS,PRT. COMl 2 
,PT,ITS. COMl 3 
IS»CVIS1. CC.11 <» 
SUM(30)» COMl 5 

COMl 6 
.0(30,25) COM2 2 
, CaM3 2 

CDM3 3 
(301* BNORY 6 

BNORY 7 
2 POINT BNORY 8 
BOUNDARr BNORY 9 
3 POINT BNORY 10 

■ BOUNDARY BNORY 11 
BNORY 12 
BNDRY 13 
BNORY 1*. 
BNORY 15 
BNDRY 16 
BNORY 17 
BNORY 18 

'LOU BNDRY 19 
BNORY 20 

' . BNDRY 21 
BNORY ZZ 
BNORY 23 

' BNORY 2<. 
BNDRY 25 
BNDRY 26 
BNORY 27 
BNORY 23 
BNORY 29 
BNORY 30 
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V( J,K).a(J»K,3)*Z 
c2-Q( J.<»'»)*U(J.K) 

3 P(J,K)-(£2-0.5*R(J,K)*(U(J»KJ»»2*V(J.K)**2))*&A«M1 
C.CQ.IPUTE   P-XI»   U-XI,V-XI»    P-tTA,U-£TA»   AND   V-ETA   DERIVATIVES 

DO   4   J«2.JN 
PXl(J)»(P(j*lf1)-P(J-1,1) )*0.5 
UXl(J)«lU(J + i.U-U(J-l»l»)*0.5 

4 VXI{J)-(V(J + 1,1)-VIJ-1»1) )*0.5 
PXI(1)«-PXI{2» 
UXI(1)»-UXI12) ' 
VXI(1)"VXI(2) 
PXK jrrAXI«C3.0*P(Jf1AX,l)-<..0*P( JM,1I+P« JM-1,1) )*0.5 
UXltJMAXl«t3.0*U(JMAX,l)-<».0*U(JM»l)+UUN-l»l))»0.& 
VXK JMAX)«(3.0*V(JNAX,1)-'..0*VUN»1)*V<J«-1»1) )*0.5 
OQ   5    J»1*JMAX 
PeTA(J)«(-3.0*?lJ.l)*<i.0*PlJ»2)-P(J.3))*0.5 
UfcTA(J)-(-3.0*U(J»l)*'f.C*U(J»2)-UtJ*3)»»0.5 
V£TAtJ)-(-3.0»VtJ/l)+^.C»V(J,2)-V(J,3))*0.5 

5 CONTINUE 
K'l 
DO   2   J»1»JNAX 
Ca3«SCRT(G4«*?(J»l)/R(J>1)» 
Z»l.C/S3RTtXEX(J,l,2)»*2+X£r(J,l,2)»*2) 
U6AR"U(J»l)»XEX(J,l,l»+V(J»l)*xEr(J,l,l) 
ViiAR-J{J,l)*x£X(J,l,2)+V(J>l)*XtYIJ,l»2) 
et.U6AR»PxI(J)+R(J,l»*CBB^*2»(X£X(J»l,i)*UXl(J)+XEr(J»l>l>»^Xl(J)) 

> -csa»z«(x£x(j>i»2i*(x£x(j,i,i)*Pxnj)»R(j»i)*'jfiAft»uxi{jn* 
> XEY(J,l,Z)*(Xcr(J»l»l)»PXI(J) + R{J,l.)»Ua4R*VXI(J»)) 
1   ♦(V(J>1)/Y{J»11 ) 
PTAU«Ctf3/Z*PETA(JI-R(J,l)*C3a*^2«(XEX(J>lf2)«a£TA(J)*XEY{J.l#21» 

> V£TA(J))-££ 
Pl«PtJ>1)+PTAU»0T»0.2 
IF(PI.L£.0.0)   GO   TO   9 

IC   CONTINUE 
IF (J.GT.2)   GO   TO   11 
A»tP{^,l)-25.0*P(3.1)/'J.0+16.0*PT/<?.0)/6.25 
B« (P(3,l)-PT-27.C*A/8.0l*<i.0/9.0 
Pl.Pr*A/a.O*B/<i.O '      t 

H   CONTINUE I        . 
8i«(Pl/ENT)*»(l.G/GAM) 
Ql-SikT(2.0»GAM/GAMMl»AoS(PT0RT-Pl/Rl)) 
IF(AB3(X£Y<J»1,2) J-0.000001)   6*6»7 

6 TH£Ta*1.57079b327 
GO   TO   8 

7 TrltTB»ATAN(-XcX( J»1.2J/XEY(J»1»2)) 
8 CCNTINUE 
Ul»Ql*COStTHETB) 
Vi»01*SIN(THET8l 
Ti£TBO«9 0.0-Tri£TB«57.2957a 
DI<1.0/0(J>1) 
J( J#l»l )»R1^DI 
a{J»l>2)«Rl»Jl*DI 
Q<J»1»3)-R1*V1»DI 
Q( J»l,'rl«(Pl/GAM«l+0.5«Rl*01»*2)*DI 

2 CONTINUE 
RETURN 

9 WRIT£(6,1001 ITfJ.Pl 
P1"A3S<P1) 
GO TO 10 

100 FORMAT(» IT£««*»I'»»3X»«J"*»I2»3X,«Pl»«»E12.^) 
£N0 
SUBROUTINE BTRIX(JS«JE»K) 
COMHON/COMl/JMAX.KMAX, JM»KM»xnACH,GA(1,6AMMl,CN.DT»SMU.JCS»PRT» 

1 IPRT>H,OMEGA,IT,TAU»ITER>£NT»PTQRT.PINF,RlNF,JINF,ClNF,PT»ITS» 

BNDRY 31 
8N0RY 32 
BNORY 33 
BNDRY 3*. 
BNORY 35 
BNORY 36 
BNORY 37 
BNORY 38 
BNORY 39 
BNORY '•O 
BNORY 41 
BNORY <.2 
BNORY <.3 
BNORY <!<> 
BNORY <ti 
BNORY <i6 

BNDRY 47 
BNORY 48 
BNORY 49 
BNORY 50 
BNORY 51 
BNDRY 52 
BNORY 53 
BNORY 54 
BNORY 55 
BNDRY 56 
BNORY 57 
BNDRY 58 
BNDRY 59 
BNORY 60 
BNDRY 61 
BNDRY 62 
BNDRY 63 
BNDRY 04 
BNORY 65 
BNDRY 66 
BNORY 67 
BNORY 68 
BNORY 69 
BNDRY 70 
BNORY 71 
BNORY 72 
BNORY 73 
BNORY 74 
BNORY 75 
BNORY 76 
BNORY 77 
BNORY 76 
BNORY 79 
BNDRY 80 
BNORY 81 
BNORY 32 
BNORY 83 
BNORY 84 
BNORY 35 
BNDRY 86 
BNORY 87 
BNORY 88 
BNORY 89 
BNORY 90 
BNORY 91 
BTRIX 2 
COHl 2 
com 3 
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2 lRl.IW2.I*FB0»I&£aM»TM,IVIS.ITRAN,:F#CC.JN»1,RtY,PR0»CVIS»CVlSl» 
3 T;lA!lT^l.LIP,KRES,S«UlMP,HTINF,tTl,MF,SlNF,EIlNF,*tYlN,SUMl30l, 

^COnnaN/CaM2/X(30,25),Y(30»25),XEXt30.25,2),XEY(30,25,2),Dl30,25> 
C0MMaN/CQM3/0{30»25»<.)*S(30#23,<»»f AiJ(30»4,<r)»HV£Ct30»^). 

l£F{30,'.)»G(<r) 
COf1«3N/Cafl'./A<30»^»<.)..8(30»<».*)»CriO.'-*'»»» HO (30 »<..<»). 

lUC<30»'.»<i)»AX(30).AY130),BX(30),BY{30» 
k£AL   L11»L21»L22,L31»L32,L33.L41,L'»2»L<.3.L<.<. 
FORi«ARD   BLOCK   SKEEP 

DO   100   J»JS»JE 
CONSTRUCT G IN B 
IF(J.EC.JS) 6Q TO  * 
00 3 «"1»4 
00 3 N-l.<, ,  ,, 
B(J>n»N)-(((l(a(J»M.N))-A(J»f1»l)*B(J-l»l.N)) 

« -A(J»«.2)*B(J-1»2,N)) -AtJ,H,3l*B(J-l,3»N)) 
* -A(J,M,'.)*B(J-1»'-»N>) 

3 CONTINUE 
t,   CONTINUE 

COMPUTE 5 
DECOMPOSE 
Lll"ltcO/B(J»1>1) 
U12-BIJ.1»2)*L11 
U13«B( J.1*3)*L1.1 
Ul'.-BI J»l*<i)*Lll 
L21«  B(J»2»1) 
L22-i.E0/(l(8(J.2»2))-L21*U12)) 
U23-(((a(J»2»3))-L21*U13))»L22 
U2'.-(((fltJ»2.<.)I-L21*Ul'.) )*L22 
L31«3(J»3,I> 
L32»IB(J.3.2))-L31*U12 
L33-X.£0/(l((  B(J,3,3I>-L31»U13)-L32*U23)) 
U3^-l«({e(J.3.<-)}-L31*Ul<,)-L32»U2^n»l.33 

L<,1«3( J.'r*! ) 
L'.2-{a(J»^'2)»-l-''l*Ul2 
L'.3-{((B(J,'.,3))-L^l*Ul3)-L'r2*U23) 
L^4.l.£0/<«(<a(J»'>»'')»-l-''l»Ul'.)-L'.2*U2'.l 

C     SOLVE FOR INTESMEOIATE VECTOR R 
C     CONSTRUCT RHS 

IF(J.EQ. JS) GO TO 3V 
DO 33 M.l,^ 
S(J»K,M)-(t((S(J»K,M)-A(J»M»l)»S{J-I»K»l)) 

♦ -A(J.M.3)«S{j-l»K»3IJ-A(J,,1,'.)*S(J-l»K»'.n 

c 
c 

INVERSE 
G INTO L AND U 

•L'i3*U3<.) 

A{J»M,2l*StJ-l»K»2)) 

33 CONTINUE 
INTERMEDIATE VECTOR R 

21,   CONTINUE 
FORWARD SUBSTITUTION 
Oi»S{ JjK.l)*!.!! 
02«((S(J»K.2)»-L21»01)*L22 
03-(( (S ( J»!<»3) )-L 31*01 )-L32«D2)*L33 
DA-((((S(J»K,'r))-L'»l*Dl)-L'.2*D2)-L<.3»Q3l«L'.<» 

BiCKi^ARO SUBSTITUTION 
StJ><»<')"0<f 
S( J»K.3)"(03)-U3<.*D<( 
S(J,K»2»-KD2)-U23*S(J»K,3>)-U2<.*0* 
S(J»K,l)-t{l01)-Ul2*S(J.K,2))-U13*SU.K»3)l-Ul<.*0', 

CONSTRUCT U BY COLUMNS AND STORE IN B 
IF(J.£O.JE» GO TO 100 
00 'tO N«l.<t 
FORyARO SUBSTITUTION 
C1»C(J»1»N)*L11 
C2-((C(J.2.N)) -L21*C1)*L22 
C3-l((C(J*3.N))-L31*Cll-L32*C2)*L33 

CONl 1, 

COMl 5 
COMl 6 
COM2 2 
C0fl3 2 
COM3 3 
COM<. 2 
COM^ 3 
BTRIX 7 
BTRIX 6 
BTRIX 9 
BTRIX 10 
BTRIX U 
BTRIX 12 
BTRIX 13 
BTRIX 1* 
BTRIX 15 
BTRIX 16 
BTRIX 17 
BTRIX 18 
BTRIX 19 
BTRIX 20 
BTRIX 21 
BTRIX 22 
BTRIX 23 
BTRIX 2<r 
BTRIX 25 
BTRIX 26 
BTRIX 27 
BTRIX 28 
BTRIX 29 
BTRIX 3C 
BTRIX 31 
BTRIX 32 
BTRIX 33 
BTRIX 3<» 
BTRIX 35 
BTRIX 3b 
BTRIX 37 
BTRIX 38 
BTRIX 39 
BTRIX <.0 
BTRIX <.! 
BTRIX <fZ 
BTRIX <>3 
BTRIX ',', 
BTRIX <f5 
BTRIX <»6 
BTRIX t,! 

BTRIX <tS 
BTRIX <,9 
BTRIX 50 
BTRIX 51 
BTRIX 52 
BTRIX 53 
BTRIX i<> 
BTRIX 55 
BTRIX 56 
BTRIX 57 
BTRIX 58 
BTRIX S9 
BTRIX 60 
BTRIX 61 
BTRIX 62 
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C<»-((((C(J.'r.N))-L^i*Cl)-L'.2*C2)-L't3*C3)*L'.<r 
C SiCKiJARD   iUBSTITUTION ■    " 

B(J»3*NI-IC3)-U3<.»C<. 
6(J»2.N)-((C2)-U23*a(J,3»N))-U2<.*C'i 
B(J»1»N)- ((lCl)-U12»a(J»2»N)l-U13*aiJ»3.N))-Ul<»«C* 

40 CONTINUE 
XOO CjhTlNUe 

C     BACKWARD BLOCK SUEEP " ' 
j£ni»jE-i 
00 200 JJJ»JS»JEMi 
4«JEni+JS-JJJ 
00 200 H»l*<f 
S(J.K,MI-((((S(J.K,M»-3(J»M»l)*S(J*i.K,in-dlJ»M»2)*S(J+l»K»2n 

* -B(J»M,3)*S(J*l»K,3n -S(J.M»4)*S(J*1»K.'»)) 
200 CONTINUE 

RETURN 
END 
SUBROUTINE    STRIY(KS»Kt>J» 
CQr.MaN/CCNl/JI1AX,KllAX,JI1,KM,xriACH,GAM,GAMMl»CN»DT,SNU,JCS»PRT» 

1 IPRT»H,DMfcGA,IT,TAU»IT6R,£NT.PT0RT,PINF,RINF,0INF,CINF,PT,ITS, 
2 lKi,lw2.IAF3a,l<i£3M,Tf1,IVIS,ITRAS,CF,CC.JN^,REY,PRD,CVIS#CVISl» 
3 TWA,ITWA,LIP»KRES»SHUIIlP»rtTlNF.tTI.>tF,SlNF»cIINF»R£tlN»SUH(30). 

1   £T(30)»TH(30) 
CGMriQN/CQfi2/X(30»25)»YJ30,25)»XEX(30,25,2)»XEY(30,25,2).0(30,25) 
CuMnGN/CQH3/Q(30/25»'r),Sl3C>25,<.)»Aa(30,'t,<.»,HVEC(30»'.)» 

l£F(30>'.)»G«'t) 
CQMM0N/C0M'r/A(30»^f't)»B(30,4,'.),C(30»'»»'»).HD(30.<..<.l. 

1UD(30><.»<.)»AX(30),AY(30).BX130)»8Y(30» 
REAL Hl.L21.L22.L3ifL32.L33.L'tl»L<.2»L<,3»L<»<» 

e ■    FbKWARD BLOCK S«£fcP 
DG 100 K«KS»K£ 

C     CONSTRUCT 6 IN a 
IF(K.EQ.KS) GO TO * • 
oa 3 t'lftf .    _. 
DO 3 N»l»<t 
B(K.rt.N)-l((((B(K,H,N))-A{K,fl,l)*3(<-l*l»N)) 

♦ -A{K,H,2)»B(K-1»2»N)) -A(K.M,3)*BtK-l»3»N)) 
• -AtK,(1»'.)*B(K-l.<»»NJ ) 

3 CONTINUE 
<r CONTINUE 

C     COMPUTE G INVERSE 
C     OtCOMPOSE G INTO L AND U 

Lll"l.EO/a<K, l.U 
U12«a(.<»l»2)*Lll 
U13»3(<>1»3)«LH 
Ul<.-3(K.lf'.)*Lll 
L21«  B(K>2»1) I 
L22-l.E0/{(tB{K,2»2))-L21*U12)) 
U23-t((BtK,2»3))-L2l*U13»)*L22 
U2'.«(({a(K»2.'»))-L21*Ul'») )*L22 
L31«a(K,3,l) 
L32.(B(K,3»2)l-L31*U12 
L33-l.E0/(((t  3(K,3»3))-L31*Ui3)-L32*U23l) 
U3<.«((((B(K.3.<iJ)-L31*Ul'.)-L32«U2<.))*L33 
L<.l-a(K,<r»l) 
L'.2«(B(K.<.»2I »-L41*U12 
L'»3»(((B(K,'i,3>)-L<.i*Ul31-L<.2*U23) 
L'.<..l.£0/((((B{K,4,<.))-L41*Ul'»)-Li2*U2«.»-L'.3»U3'.) 

C     SOLVE FOR INTERMEDIATE VECTOR R 
C     CONSTRUCT RHS 

IF(K.EO.KS) GO TO 34 
DC 33 M»l,<. 
S{J.K,HJ-<{(IS(J.K,H)-*(K,H.1>»S(J.K-1,1)) -A(K,N,2»♦$IJ,K-l»2>) 

BTRIX 63 
BTRIX b<t 
BTRIX 65 
BTRIX 66 
BTRIX 67 
BTRIX 6B 
BTRIX 69 
8TRIX 70 
BTRIX 71 
BTRIX 72 
BTRIX 73 
BTRIX 74 
BTRIX 75 
BTRIX 76 
BTRIX 77 
BTRIX 78 
BTRIX 79 
BTRIX BO 
3TRIY 2 
CONl 2 
CONl 3 
com  • 4 
CONl 5 
CCMl 6 
COM2 2 
COM3 2 
CDM3 3 
con^ 2 
COM*. 3 
aTRIY 7 
BTRIY 6 
BTRIY 9 
BTRIY 10 
BTRIY 11 
BTRIY 12 
3TRIY 13 
BTRIY 14 
BTRIY 15 
BTRIY 16 
BTRIY 17 
BTRIY 18 
BTRIY 19 
BTRIY 20 
BTRIY 21 
BTRIY 22 
BTRIY 23 
BTRIY 24 
BTRIY 25 
BTRIY 26 
BTRIY 27 
BTRIY 28 
BTRIY 29 
BTRIY 30 
BTRIY 31 
BTRIY 32 
BTRIY 33 
BTRIY 34 
BTRIY 35 
BTRIY 36 
BTRIY 37 
BTRIY 38 
BTRIY 39 
BTRIY 40 
BTRIY 41 
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♦ -A(K,h,3»»S(J»K-l,3))-A{K»«»<i)*S{J>K-l,<>) ) 
33   CuMINUE 

C INTERMtOIATE   VECTOR   R 
3^  CONTINUE 

C .  FCSMARO SUBSTITUTION 
01»S{J.K>1)*L11 
02-({S( JtK,2))-1.2i«Dl)»L22 
D3»(tiS{J»K»3) )-L31,*0l)-L32»02J*L3 3 
0<,"(( t {SCJfK,<,M-L'il*0l)-L''2*02)-L'.3*D3)*L<»<» 

C     BACKKARO SUBSTITUTION 

S(J»K,3J-(03»-U3*»0<. 
S( Jf<»2)"((02»-U23»S(J.K.3))-U2%*D't 
S(J»K*l)«(l(01)-Ui2*S(J»K>2»»-Ul3*StJ»K»3))-Ul'.#0^ 

C     CGNSTSUCT U BY COLUMNS AND STORE IN B 
iF(K.Ea.KE) GO TO ICO 
00 *0 N-1,* 

c   FDRBARD SUBSTITUTION 
Cl»C(K»l»N)*Lil 
C2«((C(K,2.N) ) -L21*Cl)*L22 
C3»(t(C(K,3,N»)-L3I«Cl)-L32»C2M1.33 
C'i»n(tC(K.'.,N))-l<fl*Cl)-L<r2»C2)-L'>3*C3»»L'.<» 

C     BACKWARD SUBSTITUTION 
B ( K , <(. N ) « C <t 
B(K,3»N)-(C3)-U3<.«C<. 
B(K,2,N)-({C2)-U23»8(K.3»Nn-U2'-*C'» 
3(K»1.N)« < ( (CU-U12»B<K»2»N) )-Ul 3*3 ( K, 3» N ) )-Ul'>*C'» 

^0   CONTINUE 
ICO CJNTINUE 

C     BiCK»ARD BLOCK SWEEP 
KEMl-KE-l 
00 200 KKK»KS»KEM1 
K»KE'11*K5-KKK 
DO 200 N»l,<, 
S(JfK,M)«((lCS(J»K,f1)-8(K»M.l)*SlJ»<*l.I))-9(K,N,2)* 

♦ -a(K.M»3)«S{J*K*l»3l)   -3CK,M,<i)»St J.K*!.'.)) 
200   CONTINUE 

liETUSN 
END 
SUBROUTINE DISSIP 
CCMMJN/CCKl/JrlAX»K,1AX> JhfKf1»XMACH»G4,1,GAf1Ml,CN,0T,SM 

1 IPRT.H^QMEGAjIT/TAU/ITE^.ENTjPTORT.PINFfklNFjSINFjC 
2 IRl,Iy2,IAF90»IGEQ«*TM»IVlS»ITRAN»CF,CC.Jh«»-*iY»PR0 
3 TwA,lTWA,LIP.KRfcS»SMUlMP»HTINF»£TISF»SlNF,£nNF,R6Y 
1   ET(30),TH(30) 
CCHM0N/C0M2/X(30*25)»Y(3O»25)»X£X{30.25»2)»XtY{30*25 
COMMON/CCP3/0( 30 >25*<t)»S(30.25*'r)»A3{30»^,'»),HVeC( 30 
l£F(30» <?»>&(<») 

C.c.SMOOTH IN THE X AND Y DIRECTIONS 
ClS»C2S»C3S,C'iS/-2.0»&.0.- 
C1S.C2S»C3S.C<»S/-1.0»3.0*- 
CiB.C2a,C3a.C*B/-2.0.5.0,- 

C... 
c • • « 
k> e • • 

C e o « 

toe* 

c • « • 

DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
OATA 
DATA 
KnN»K«-l 
jnN«JM-l 
00 *>   h'li't 
DO 2 K-2.KH 

Co..USE LINEAR OR PARABOLIC EXTRAPOLATION 
C€,..S££ DATA STATEMENTS ABOVE 

AND ADO SMOOTHING TER 
<».0»i.O/FOR LINEAR EX 
3.0,l.C/FaR 
't.O.l.O/FOR 

ClB»C2a»C3a»C<»a/-1.0»3.0»-3.0»1.0/F0ft 
C10.C20»C30.C<fO/-1.0»3.0p-3.0»1.0/FOR 
C10»C2D.C3O.C'.0/-2.0,5.O»-<>.0»l.O/FQR 
ClS,C2S.C3S»C'.S/-1.0*3.0i>-3.0,1.0/ 
CIB.C2 8,C3a.C^B/-i.O»3.0.-3.0pl.O/ 
ClO»C20,C30.C'tO/-2.0,5.0.-^.0»1.0/ 

FOR   J«JN 

PARAd £XT 
LINEAR   cX 
PARAB EXT 
PARAB EXT 
LINEAR EX 

BTRIY <.2 
BTRIY 43 
BTRIY 44 
BTRIY 45 
BTRIY 46 
BTRIY 47 
BTRIY 48 
BTRIY 49 
BTRIY 50 
BTRIY 51 
BTRIY 52 
BTRIY 53 
BTRIY 54 
BTRIY 55 

,8TRIY 56 
8TRIY 57 
BTRIY 58 
BTRIY 5<5 
BTRIY 60 
BTRIY 61 
BTRIY 62 
BTRIY 63 
BTRIY 64 
BTRIY 65 
BTRIY 66 
BTRIY 67 
BTRIY 6d 
BTRIY 69 
BTRIY 70 
BTRIY 71 
BTRIY 72 
BTRIY 73 
BTRIY 74 
BTRIY 75 

stJ,K+i,2n BTRIY 76 
3TRIY 77 
BTRIY 76 

■ ■■ BTRIY 79 
BTRIY 80 
OlSSIP 2 

U»JCS»PRT, COMl 2 
INF,PT,ITS. COMl 3 
»CVIS,CVIS1» COMl 4 
IN>SUM(30)> COMl 5 

COMl 6 
>2).0(30,25) COM2 2 
, <») ,  ' CCM3 2 

COM3 3 
M TO S ARRAY DISSIP 6 
TRAP AT SHOCK DISSIP 7 
RAP AT SHOCK DISSIP 6 
TRAP AT BODY OlSSIP 9 
RAP AT BODY DISSIP 10 
RAP AT DUTFLO* OlSSIP 11 
TRAP AT OUTFLQ DISSIP 12 

OlSSIP 13 
OlSSlP 14 
DISSIP 15 
OlSSIP 16 
DISSIP 17 
OlSSIP 18 

- .           'i 

DISSIP 19 
DISSIP 20 
OlSSIP 21 
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c... 
c... 
c... 

1 

c... 

c... 
c... 

S( J 
> C2 
> c<, 
00 

Z   S(J 
> ♦D 
> ♦O 
SMQOT 
USE L 
SEE D 

00 
S(J 

> C2 
> C4 

2 CON 
DO 
S(J 

> C2 
> C<. 

3 CuN 
00 
00 
S(J 

> ♦o 
> •o 

0 CON 
<. CON 
COiPU 

00 
5(2 

> D( 
S(2 

> D( 
S(2 

> 0( 
S(2 

> Ot 
3 CON 

RcT 
cMD 
SUB 
COfI 

1 IP 
2 IR 
3 Tw 
1   cT 

COM 
COM 

lcF( 
OAT 

FORM 
(I*2) 

W'O 
Rl- 
u>g 
v-a 
POJ 
XX 
YY» 
Z«X 
CAP 
G(l 
G(2 
&(3 

N.K.N 
0»3( J 
o*a( J 
2 J"3 
tKtH) 
(J-l» 
(J + 2. 
HING 
INtAR 
ATA    S 
12 J- 
>2>N) 
8*a(j 
a*o{j 
TINUE 
13 J« 
»KM.N 
S»Q( J 
S»J( J 
TINUE 
10 J» 
10 K- 
»K.N) 
(J»K- 
( J.K* 
TINUE 
TINUE 
TE SM 
3 K-2 
.K>1) 
2»K)- 
,K,2) 
2.K1- 
tK,3) 
2»K)- 
,<,'f) 

2.K1- 
TI.IUE 
URN 

kOUTI 
MJN/C 
RT>H> 

i>IW2 
A,ITW 
(30)< 
MON/C 
MQN/C 

30,<.) 
A h>/E 
E CON 
AT A 

( J»K> 
1.0/M 
( J>K> 
( J«K» 
•GAMM 
0. 
XEX(J 
EYtJ» 
UV-XX 

)«w*C 
)-a( J 
>«Q(J 

)-S{ 
M,K, 
n-2, 
» JMM 
•S(J 
K)*6 
K))/ 
IN   E 

OR 
TATE 
2< JM 
•S(J 
,Ztt> 
r<ifN 

JM,K»N)-SMU*0.125*(Cia*3( 
N)*0(JM,K)*C30»a(Jf1M,K.N) 
K.N)*0{JN-2»K))/D(JM»K) 

JMAX,K.N)»0<JMAX»K)* 
♦Dl JMM.K)* 

N) »D ( J-2> K )-■<.. 0 ♦a {J-1>K,N) 
J*l»K,NI»0<J+l»K)+a(J+2»K*N» 

»K,N)-snU«0.l25»(a(J-2»K, 
.o*a( j>K>N)*o(j»K)-<>.o*a( 
0(J>K) 
TA DIRtCTIDN 
PASABOLi'C EXTRAPOLATION AT BOOT AND SHOCK 
MENTS ABOVE 

»2»N>-SNU*0.125»(ClB*a(J» 
)*0(J>2>+C3B«a(J>3»N)«D(J 
)*0( J>'t))/D(J«2) 

2» JM 
)»S(J»KM,N)-SMU*0.12 5*(ClS*a( 
»KM»N)*0(J»Kn)+C3S*a(J,KMMfN) 
,KM-2,N)*D(J»Kn-2J)/D{J»KN) 

2. JM 
3»KMM 
«S(J»K,N)-SMiJ»0.125*(e(J»K-2» 
l»+b.0»3(J»K»N)»D<J»K)-^.0*3{ 
2))/0(j>K) 

QCTMING FOR J"2 BY USING SYM.1 
»KM 
•S I 2><»11-SMU*0.125*(-4.0*3(1 
3.0»3(3.K/l)*D(3,K) + a(<.,K»l)* 
•S{2,K,2)-SMU*0.125»(-4.0»3(1 
3.0*a(3»K,2)*0(3»K)*3{<.,K.2)* 
•S(2ji<,3)-SMU»0.125*{-<i.0*3(l 
5.0*3(3»K,3J»0(3.K)*a(<r»K.3)* 
•S{2»K.'I)-SMU*0.125 *(-<►.0*8(1 
3.0*3(3#K,'t)*D(3>K)fO(4>K>'>}* 

1>N)*D(J>1)> 
»3I* 

J»KMAX»N)»D(J,KMAX)* 
*0(J»K««)* 

N»*D( Jf K-2»-<r.0*a{ J.K-1,N> 
J»K*l,N)*0(J,K*l»*a(J»K»2»NJ 

cTRY CONDITIONS 

.K,l)*D(l,KJ*6.0*a(2tK,l)* 
0(4.K))/D(2.K) 
»K,2)*D(l»K)*6.0»a(2»K,2)» 
OCtjK ) )/D(2,K» 
iKf3)*D(l*K)*b.0*a{2»K*3)* 
0 (<. > K ) ) / 0 ( 2 , K ) 
,K,'.)*D(l,K)+b.0»Q(2»K,4»* 
D(<>«K) )/0(2«K) 

»GAriril,CN,DT,SMU.JCS»PRT, 
INF,RIMF,aiNF,ClNF,PT,ITS» 
»CC»JN1,i<cY.PR0,CVIS.CVISl» 
»SINF,£IINF,R£YIN,SUM(30)» 

23>2)>XEY(30>25f2)>0(30,25l 
30,'r,'.),HV£C(30»'»)» 

NE EFCQN(J.Kfl) 
OMl/JMAX.KMAX,JM,K«,XMACH»6AM 
OM£GA,IT.TAU»IT£R,ENT,PTOST,P 
, IAFeO»IGEOM.TM,IVIS#ITRAN,CF 
A»LIP»KRES,S«UIMP.HTINF,ETI.SF 
TH(30) 
QM2/X(30>25)»Y(30#25)»XEX(30f 
0M3/a(30>23f<i)fS(3C»25><i)>Aa( 
>G(<t) 

C/120*0.0/ 
SERVATUE VARIABLES (I-l) OR F CONSERVATIVE VARIABLES 
GIVEN NODE POINT 

1) 

2)«RI 
3)*RI 
1*(Q(J.<»4)-W*0.5*(U*U»V*V») 

»K»I) 

♦YY*U*Z*V 
APUV ,' 
.K.2)*CAPUV+YY*P0J 
»K»3)*CAPUV*Z*P0J 

OISSIP 22 
OISSIP 23 
OISSIP 2«» 
OISSIP 25 
OISSIP 26 
OISSIP 27 
OISSIP 2B 
OISSIP 29 
OISSIP 30 
OISSIP 31 
OISSIP 32 
OISSIP 33 
DISSIP 3'. 
OISSIP 35 
DISSIP 3b 
OISSIP 37 
DISSIP 38 
DISSIP 39 
OISSIP 40 
DISSIP 41 
OISSIP 42 
OISSIP 43 
DISSIP 44 
DISSIP 45 
DISSIP 46 
OISSIP 47 
OISSIP 48 
OISSIP 44 
OISSIP 50 
OISSIP 51 
OISSIP 52 
DISSIP 53 
OISSIP 54 
DISSIP 55 
DISSIP 56 
DISSIP 57 
OISSIP 58 
OISSIP 59 
DISSIP 60 
DISSIP 61 
EFCON ^ 
COMl 2 
COMl 3 
CQil 4 
COHl 5 
COil 6 
CuM2 2 
CQM3 2 
CQN3 3 
EFCON 6 
EFCON 7 
EFCON 3 
EFCON 9 
EFCON 10 
EFCON 11 
EFCON 12 
EFCON 13 
EFCON 14 
EFCON 15 
EFCON 16 
EFCON 17 
EFCON 19 
EFCON 19 
EFCON 20 
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c, 

5(«)»0(J>K.<r)«C*PUV + tCAPUV-XX)*PQj 
C...S:UkCE TERM IN £TA-10fl. EON. FQR AXISrMMETRIC FLOW 

IF» jCS.tO.O.OR.I.Ea.DRETURN 
YI»DT/Y{J»K) 
HVEC<K,l»«il(J»K,3)»YI 
HVEC1K»2)"0(J,K,3)»YI»U 
HV£CIK»3»«0(J,K,3)*YI»V 
HVEC(K>4)«(Q(J>K,'.I*P0J»*V*YI 
RETURN 
CNO 
"SUBROUTINE EIGEN 
COrnON/CDMl/JMAX.KMAX,JM»KM»XNACH»GAM»GANMl»CN»DT»SnU»JCS»PRT, 

1 IPRT»H»0M£GA»IT,TAU,ITtR»ENT*PTCRT»PlNF,RINF,3INF,CINF.PT#ITS» 
2 IRl»IW2.IAFS0fIGEaM,TM,IVIS,ITRAN,CF,CC.JNM,R£Y,PRD»CVI5pCVlSl. 
3 TwA,ITWA,LIP,KRE5»SnUIMP,HTINF,ETLSF,SINF»EII'HF»R£YIN»SUM(30j» 
1   £T(30)»TH(30) 
COMM0N/CQh2/X(3O»25)#Yt3O.25)»XEX(3O»25.2)»X£Y{30»25»2J.D(3O>25) 
COMMON/CDM3/Q( 30»25»<rl»St3C#25»<>»»Afl{30.'i»<.»»HVEC (30.^) » 

1EF{30*^)»G('.) 
.COMPUTE   STEPSIZE   GIVfcN   COuRANT   NUMBER 

IF(IPRT.GT.O)   iiRIT£{6»100) 
SIGMAX«0.0 
SIGMIN-IO.E-HOO 
OQ   1   K«1»KMAX 
00   1   J-l.JMAX 
RI"1.0/Q(J»K»1) 
a«C(JiK»2)»RI 
V-Q( J»K»3)»R1 
XX«&AM*GAMrtl«(Q(J,K,'.l»RI-0.5*tU*a + V»V)» 
IFtXX)   2,2,3 

2 WRIT£{6,103) J ,K, Q( J ,K,<.) , R I, U, V, XX 
xx«-xx 

3 SPSNO"SORT{XX) 
XIX-X£X(J,K,1) 
XIY«X£Y( J»I<»1) 
£TAX«XEX(J»K,2) 
£TAY.X£Y(J.K,2) 
XcT-0. 
SIGA»A3S(X£T»U*XIX+V*XIY)*SPSN0*SQRTIXIX*«2*XIY**2) 
SIGa«ASS(XET*U*£TAX+V*£TAY)»SPSND«SiRT(ETAX«*2*cTAY**2) 
SIGAB"AMAX11SIGA,SIGB) 
Sl&A3M'AMlNltSIGA,SIG8J 
IFtSIGAB.GT.SIGMAXJGOTO'. 
GGT05 

* SIGMAX«SIGAB 
JtlGMX-J 
KEIGMX-K 

5 CONTINUE 
IF(SIGA3M.LT.SIGniN)3QT06 
GOTO? 

6 SIGMIN«SIGAB« 
JEIGMN-J 
K£IGMN«K 

7 CONTINUE 
I CONTINUE 

OT-CN/ABS(SIGHAX) 
H»0.5«0T 
F0RMATl*0*»3X,«J*,<iX,*K«,7X,*SlGA*,ax,*SIGa*) 
F0ftMATI2I5»2F12.6) 

l02F0RnAT{«0*,*SIG«AX"*»E10.<>,3X,*J««,I5»3X,*K«*,I5»3X,*SIGMlN'«*, 
>Ell.<»,3X,*J-*,I5»3X,«K««,I5,3X,»CN = *,E10.<>,3X,*0T«»,£l0.<t» 

103   FQRMATl^ONEGATIVE    SORT    IN   EIGEN   AT   J-*,I2,*   K« *, I 2 , 3 X , * E / J •♦, E 10 . <» 
>   ,3X,*4/R-*,£10.4,3X,»U-«,E10.<r*3X,#tf«»,£l0.<»,3X,»DISCRM»*,£10.*J 

RETURN 

100 
lOI 

EFCCN 21 
EFCON 22 
EFCON 23 
EFCON 2<. 
EFCON 25 
EFCON 26 
EFCQN 27 
EFCON 28 
EFCON 29 
EFCON 30 
EIGEN 2 
COMl 2 
CONl 3 
COMl M 
CQMl 5 
CQNl 6 
C0N2 2 
CQM3 2 
COM3 3 
EIGEN b 
EIGEN 7 
EIGEN 6 
EIGEN 9 
EIGEN 10 
EIGEN 11 
EIGEN 12 
cIGEN 13 
EIGEN l<r 
EIGEN 15 
EIGEN lb 
EIGEN 17 
EIGEN 18 
EIGEN 19 
EIGEN 20 
EIGEN 21 
EIGEN 22 
EIGEN 23 
EIGEN 24 
EIGEN 25 
EIGEN 26 
EIGEN 27 
EISEN 28 
EIGEN 29 
ElGEN 30 
EIGEN 31 
EIGEN 32 
EISEN 33 
EIGEN 34 
EIGtN 35 
EIGEN 3b 
EIGEN 37 
EIGEN 38 
EIGEN 39 
EIGEN 40 
EIGEN 41 
EIGEN 42 
EIGEN 43 
EIGEN 44 
EIGEN 45 
EIGEN 46 
EIGEN 47 
EIGEN 48 
EIGEN 49 
EIGEN 50 
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END 
SUBROUTINE ETATatET.CF,KHAX) 
OIMENS ON ajI,3),JJF(3.,XXl(3>,XXF(3),D0U,3),DDXF,3,,ETU0) 
DATA JJI(l).JJI(2),JJU31»JJF(l)»JJF'2).JJFt3»/l'la'''5.17,<.'..<.8/ 

DATA   XXI(1)»XXI(2)»XXI(3)/0.»0.115»0.79/ 
DATA   XXF(l)»XXF(2)»XXF(3)/0.1.0.75,1./ 
DATA   ODXKD.DOXl (2 1,00X1(31/O.OOl/O. 015. 0.05/ 
DATA   DDXFll),DDX-F(2I.DDXF(31/0.015.0.03,0.08/ 

GO T3 30 

-1.) 

■ARGl/(1.*ARG) 

IF(CF.LT.l.O) 
KMl « KNAX-l 
RAT - (CF*1.)/{CF- 
DETAC ■ l./KMl 
£T<1) ■ 0. 
ET(KnAX) » 1. 
DO 1  K • 2,KM! 
ETAC « (K-ll«DcTAC 
cX ■ l.-ETAC 
ARG « RAT**£X 

1 ETtK) « 1. ♦ CF*(1.- 
RETURN 

30 CONTINUE 
00 2 I»l»3 
JI'JJKI) 
4F"JJF(I) 
xi«xxitn 
XF«XXF(II 
JXI«00XI(I) 
DxF»DOXF(I) 
XFXI«XF-XI 
H«l./{jF-jIl 
H2"H»H 
H3«H2*H 
C»(0XF+DXI-2.»H*XFXI1/(H-3.»H2*2.*H3) 
a.tOXl-H*xFXI-C*tn3-rt))/tH2-Hl 
A«xFxi-a-c 
00 10 L-JI.JF 
X»(L-JI1*H 
ET(L)»XI*X«(A+X»tb+C»X)) 

10 CUNTINUE 
2 CONTINUE 

RETURN 
END 
SUaRCJTINE GRID 
Cu^ 

1 If 
2 
3 

'cc.li"!cCH5?5l3O.25).Y13O,25),XEXl3O.25,21.XcY(30,25,2).D(3O,25) 
COMM3N/CaM3/3{30,25,<,),5(30.25,'-).A3t30.'.,^l.HVtC(30,'.), 

^rci«ON/ao?l/lol,XC2.XD3,XC^.Y01.Ya2.YD3,YO<,,SLl,SL2,SL3.Rl.R2. 
lR3,R<»,CTl,CT2,CT3,CT'».CT5.CT6.X0O,Raa0Y      ^  ^ 
THIS SUBROUTINE DETERfllNES X AND Y FOR GRID POINTS 
PI2"2.»ATAN(1.) 
PI»2.*PI2 
0TR»PI/180. 
TM'CO.-TMl^OTR 
JNf11«JNM-l 
TH(JNf1)-TM 
JhnP"JNn*l 
TMPI"PI2-Tn 
FOR   SPHERE PORTION 
0THMlN-TM/(FL0AT(JNMl>-0.5) 

EIGEN 51 
ETATa 2 
ETATa 3 
ETATa k 
ETATB S 
ETATB 6 
ETATB 7 
ETATB 8 
ETATB 9 
ETATB 10 
ETAT3 11 
ETATB 12 
cTATB 13 
ETATB i*. 
ETATB 15 
ETATB 16 
ETATB 17 
ETATB 18 
ETAT3 19 
ETATa 20 
ETATB 21 
ETATB 22 
ETATB 23 
ETATB 2A 
ETATB 25 
ETATB 26 
ETATB 27 
ETATa 28 
ETATB 29 
ETATB 30 
ETATB 31 
ETATB 32 
ETATB 33 
ETATB 3<. 
ETATB 35 
ETATB 36 
ETATB 37 
ETATB 3B 
ETATa 39 
ETATB *0 
ETATB ^1 
ETATa <r2 
GRID 2 
coil 2 
CDfll 3 
coil If 

CO.Il 5 
CGfll 6 
C012 2 
C0«3 2 
C013 3 
GRID 6 
GRID 7 
GRID 8 
GRID 9 
GRID 10 
GRID 11 
GRID 12 
GRID 13 
GRID l-. 
GRID 15 
GRID 16 
GRID 17 
GRID 18 
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DTHl-0.5*DTHrtIN 
00 51 J«l»JN«i ; 

51 TH(J)«(J-1)*0THMIN-0TH1 
DO 58 J-l,JNn 
X(J,l)-l.-COS(TH(J)) 
T(J#1)«SIN(TH(J)) 

58   CLJNTlNUc 
OTHHIN»TH(JNM)-TH( JNMD 
00   56   J«JN«P»JHAX- 
TH(J)-TH(J-l) 
X{J.l)-0THMlN*CaS(TMf1)»X(J-l,l) 
r(J.l»«OTHMIN»SIN(TMM)*y(J-l»l) 
STREAMWISE CDORDlNATc ST«£TCHING ON CONE PORTION FDR J GT. JNM 
OTHMIN-CC ♦DTHMIN 

56 CONTISUE 
SHOCK   LOCATION 
XM2«XrtACH*»2 
AK«((GAn + l.)*Xf12)/(&ANnl»XM2*2.) 
AA«0.6l/(XflACH   ♦♦0.11) 
0LT0'0.52/((AK-1.)^+0.&61) 
YA-£.^(1.52/( AK^♦0.21 ♦0.823/(XM2-1.)) ♦GAMMl♦♦0.1'i 
DC 7 J«2,JMAX 
IFtTn{J).t3.PI2) GO TO 71 
TCB«TAN(TH(J)) 
DYS-0.1 
YSS"Y(J,1) 
DC 72 N»l»6 
DC 73 M«l»100 
Y3S»r5S+DYS 
Yd"0.5^(DLT0*X(J*l)-(YSS-Y(J»l)l/TCdJ 
IF(Y3.LT.O. ) 60 TO 731 
YY»YA^Ya^^AA 
IF(YSS-YYJ 73,732.731 
CONTINUE 
YSS-YSS-OYS 
DYS'O.l^OYS 
CONTINUE 
Y(J/^MAXj-YSS 
X(J,i<MAX)-X(J,l)-(Y(J,KMAX)-y(J,l))/TCa 
GO TO 7 
X(J,KMAX)»l.-DLTa 
Y( J.<.1AX)-YA^(DLTC*X( J,i) )^^AA 
CONTINUE 
X(1,KMAX)-X(2,KMAX) 
Y(1»KMAX)"-Y(2»KMAX) 
y»ITE(6.701) 
FuRMATC/.^OSTARTlNG BODY AND BOW SH3CK LOCATlONS^»/) 
WSITE {6. 125 J 
FjftMAT{15X»^XB^»l8X>^Yfl^,18X,^XS^,laX>^YS^,16X**THcTA^,UX»^J^) 
DO 9 J»l.JMAX 
X(J,l)-XtJ»1)^0MEGA 
Y(J,i)»Y(J»l)^OMtGA 
X(J>KMAX)>X{J«KMAX)♦OMEGA 
Y<J,KMAX1«Y{J,KMAXI♦OMEGA 
>)RITE(6,124) X( J,l]# Y( J,1),X(J,KHAX)> Y( J^KMAX) ,TH( J}, J 

124 F0RMAT(5F20.6,I5) 
9 CONTINUE 

C     FILL ETA COORDINATE STRETCHING ARRAY 
CALL ETATBIET.CFfKMAX) 

C     DETERMINE X AND T FOR GRID POINTS dcTWEEN aaOY AND SHOCK 
DO 5 J>1»JMAX 
OXX-X(J>KnAX)-X(J«l) 
DYY"Y(J,KMAX>-Y(J,1) 
30 5 K-1>KMAX 

73 
731 

72 
732 

71 

701 

125 

GRID 19 
GRID 20 
GRID 21 
GRID 22 
GRID 23 
GRID Zif 
GRID 25 
GRID 26 
GRID 27 
GRID 28 
GRID 29 
GRID 30 
GRID 31 
GRID 32 
GRID 33 
GRID 3<t 
GRID 35 
GRID 36 
GRID 37 
GRID 38 
GRID 39 
GRID irO 
GRID <»1 
GRID *2 
GRID *3 
GRID 't't 
GRID <r5 
GRID 46 
GRID <r7 
GRID MB 
GRID <.9 
GRID 50 
GRID 51 
GRID 52 
GRID 53 
GRID i'^ 
GRID 55 
GRID 56 
GRID 57 
GRID 58 
GRID 59 
GRID 60 
GRID 61 
GRID 62 
GRID 63 
GRID 6'. 
GRID 65 
GRID 66 
GRID 67 
GRID 63 
GRID 69 
GRID 70 
GRID 71 
GRID 72 
GRID 73 
GRID 7'» 
GRID 75 
GRID 76 
GRID 77 
GRID 78 
GRID 79 
GRID 80 
GRID 81 
GRID 82 
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101 

102 

507 

103 

X( J»t<)-X( J.1) + DXX»ET(K) 
Y( J»K)»YtJ,l)+DYT*£T(K) 
CGSTINUE 
RSTURN 
END 
SUBROUTINE INITU 
COMMON/C OH i/JMAX»KnAX,JM»Kn»X)1ACH,G*l1*6 AM nl»CN»DT.SMU»JCS,PRT» 

1 IPPT»H,OMEGA*IT»TAU»ITE«.fcNT»PTQRT,PlNF,RINF»QINF,ClNF,PT»ITS» 
2 IRl,U2»IAF6D,IGE0M,,TM,rVIS*ITRAN,CF»CC.JNM,REY.PRD.CVIS»CVISl» 
3 TWA,ITWA,LIP»KR£SfSMUIMP»HTINF»ETINF»SlNF,EIINF.R£YlNfSUM{30»» 
1 ETC30)»TH(30» 
COMMON/C0M2/Xt30,25),Y(30»25J«XEX(30,25»2I.XEY{30. 25»2),0(30.25) 
CDMM0N/C0M3/Q(30.25,'.).S(30.25,<t),A3(30.<.,'.).HV£C(30,^), 

l£F(30.<r).G(<>) 
CQMMON/ CCM<i/ A t 30 , <», it >» B ( 30''f.''). C { 30, ^, <t) . HD ( 30. <., <i) . 

lUD(30.<».'>).AX(30I.AY(30).BX{30),aYt30) 
DATA   AX/30*0.0/.BX/30*l.O/.AY/30*O.a/.BY/3O«1.0/ 
DATA   lPRT/0/.lAF80/0/»IG£aM/0/,LIP/3/»KR£S/3 6/.ITRAN/5/.IVlS/0/, 

lGAM/1.4/.QM£GA/1.0/.CN/1.5/.CC/1.0/,SMU/0.'r/,SMuIMP/0./ 
DATA   JMAX/28/,IRl/0/,Iw2/0/,CF/10000./ 
THIS   SUBROUTINE   INITIALIZES   THE   FLQJFULO 
PI»4.«ATANll.) 
*RITE(6.101) 
FCRhAT(»l*) 
WRIT£(6.102) 
FCRMAT(/,/,» AXISYMMETRIC FLOWFIELO OVER SPHERE*,/,/» 
R£A0(5.507) xMACH,Tn,JMAX,KMAX,JNM,ITER,Ifi1,1W2 

FQRMAT(2F10.0,615) 
jr»JMAX-l 
KM-KMAX-1 
WSIT£(6,103) XMACH,&AM,TM,CF,IR1,IW2 
F0RnAT{»0*.2X,»MACH NUMOCR •♦,F5.2,/.3X,♦RAT 10 OF 

2,F5.2,/,3X,* THETA MAX. IN DEGREE ■ *,F7.3,/,3X,♦ 
3 3X,* IRl • »,I2,/,3x,* IW2 • ^,12,/) 
TM"<}0.-TM 
WRITE(e!,20a) JMAX,KMAX,JNM,ITtR 

208 FQKMAT(*C*,2X,*JMAX«*,I5,/»3X,»KMAX«*,I5,/,3X,*JNM«»,I5,5X, 

1 '(JUNCTURE OF SPHERE AND CQN£ ) «, / , 3X , ♦ I T E R •♦ , I <», 5X , ♦ { T IME STEPS 
2FQR THIS RUN)*) 
GAMM1«GAM-1 
GAMlI'l.0/GAMMl 
ITF-0 
TAU«0. 
IT-0 
ITS-1 
FACTT-0. 
FACTA«0. 
FACTB«C. 
JCS-I 
PINF'I. 
RINF-I. 
CINF-SQRT(PINF*GAM/RINF) 
OINF*XMACh*CINF 
SET UP CONSTANTS AT FREE STREAM 
yRITE(6,10'J) 

109 FDRMAT(*0*,*FR££ STREAM CONDITIONS*) 
UINF-QINF 

VINF"0. 
HTINF-SAN/GAMM1*PINF/RINF♦0.5*01KF**2 
ETINF-HTINF-PINF/RINF 
SiNf•PINF/RINF**GAM 
E1INF»1./GAMM1*PINF/RINF 
ySITE(6,l00) PINF,RINF,OINF,CINF,UlNF,VINF,HTINF,£TINF,SINF»EIINF 

100 F0RnAT(*0*»2X,*PINF(PR£SSURe> •*, F8. <r ,/, 3 X, *R INF ( DENS IT Y ) ■*,F8.<., 

SPECIFIC HEAT •* 
CF • *,F10.'.,/, 

GRID 83 
GRID 8<. 
GRID 85 
GRID 86 
GRID 87 
INITU 2 
CQMl 2 
COM! 3 
CDMl 4 
CQMl 5 
CDMl 6 
COM2 2 
COM3 2 
COM3 3 
COM4 2 
caM<. 3 
INITIA 3 
INITIA 9 
INITIA 10 
INITIA 11 
INITIA 12 
INITIA 13 
INITIA l<r 
INITIA 15 
INITIA 16 
INITIA 17 
INITIA 18 
INITIA 19 
INITIA 20 
INITIA 21 
INITIA 22 
INITIA 23 
INITIA 24 
INITIA 25 
INITIA 26 
INITIA 27 
INITIA 28 
INITIA 29 
INITIA 30 
INITIA 31 
INITIA 32 
INITIA 33 
INITIA 34 
INITIA 35 
INITIA 36 
INITIA 37 
INITIA 38 
INITIA 39 
INITIA 40 
INITIA 41 
INITIA 42 
INITIA 43 
INITIA 44 
INITIA 45 
INITIA 46 
INITIA 47 
INITIA 48 
INITIA 49 
INITIA 50 
INITIA 51 
INITIA 52 
INITIA 53 
INITIA 54 
INITIA 55 
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112 
111 

117 

2/»3X»*0UF(TDTAL   V£L.)    •♦, F8 .'r,/. 3X, *AI NF ( SOUND   SPtEO)    -♦,F8.<f»/» 
33X,*UINF(U   COflP.)   -♦,F8.'.W.3X,*VINF(V   C3MP.)   •*,F8.<,,/, 
t, 3X,*HTINF{T.   ENTHALPY)    •♦ » FS . 4* / » 3 X* ♦£! iNF ( T .   SPEC.   EN 
<,£R&Y)   -♦,F8.<.,/.3X,*SINF(ENTR0PY)   -♦, F8 .<»./» 3X, ♦£ UNF (INTERNAL   ENE 
6R5Y)   «*»F8.<>»//) 

CALL   £TAT8(ET»CF,rtrtAXJ 
WRlTE(b»112> 
WRIT£(6,111)(ET(K),K».1,KHAX) 
FuRhAT{*0*,2X»»NCRf1ALlZE0   DISTANCE   F«OH   800Y   TD   SHuCK*) 
FQRMAT(20X,10F10.6) 
Xl«{2.0»GAH*XNACH»*2-GAKHlJ/(GAM*i.O) 
X2«(GA«*1.0)»XnACH«»2/tGAMni»XHACH«»2*2.3) 
?i»Xl*PINF 
R1.X2*RINF 
ENT-P1/R1*«6AM 
PT-(1.0/Xl)»*(1.0/GAMMl)»(C.5*lGAN*l.)*XrtACH»»2>«»{6AH/GA.iMl)»PINF 

XX-1.0*0.5*GAiMl»XMACH*»2 
PTDRT«XX»PlNF/i<lNF 
«RITE(6ill7) PT 
FDRf'ATC/.ZX,♦STAGNATION PRESSURE PT-'fFlO.'.) 

C     CHECK FOR FRESH START OR CONTINUATION 
IF(IRl.EQ.l) GO TQ 22 
CALL GRID 
CALL JACOB 

C...INITIALIZE 0 VECTOR TO FREE STREAM VALUES 
00 1 K«1»KHAX 
OG 1 J-l.JMAX 
0I«1.0/D(J»K) 
Q{J,K»1)»RINF»0I 
Q( J,Kf2)«KINF*UINF*DI 
0( J#K,3)«RINF*VINF*DI 
QtJ,K.',)«lPINF*GAMlI+RINF«CINF**2«0.5J*0I 

C.SET S ARRAY TQ 0 EVERYWHERE 
00 1 N»l»<,      •    ■   , , 

1 S(J»KfN)«0.0 
C...INITIALIZE FLOW 

GAhPl«GAh*1.0 
DO 2 J«2.JiAX 
1F(ABS(X£X(J»1»2))-0.000001) 

6 ThET-0.5*PI 
GU TO 8 

7 THET-ATAN (XEY(J»l,2)/X£X(J»lf2)) 
8 CONTINUE 

K'KHAX 
SANG-0.5*PI-ATAN(-XEY(J.K»2)/X£X(J.<f2)) 
XX.XMACH*»2*3INJSAN&)*»2 
PS«(2.C*GAI1»XX-GA.1Hn/6A«Pl*PINF 
RS»GAnPl»xx/(&Anfli*xx*2.0)*RlNF 
US-(1.0-2.0*CXX-1.0)/GAMPl/XnACH*»2)«QlNF 
VS"2.0*(XX-l,a»*CQSCSAN6»/{GA,1Pl*X«ACH»*2»SlN(SANG))»0INF 
P8.PINF»((PT/PINF-1.0)«(1.0-1.02*SI.-<aH£T>»»2*0.12»SIN(THET)**'.)» 

* I.) 
R<J»(PB/ENT)*»<1.0/SAM) 
QS»SaRTt2.0*GAH/&Af1Nl»ABS tPTORT-PS/RB)) 
YY»PI*Q.5-THET 

ua-A8S(QB»C0StYY) ) 
VS«Q8*SlNtYY) 
DO 2 K"l»KnAX 
YY"ET(K» 
PRESS-PB*YY*(PS-PB) 
RMQ«RB*YY*(RS-KB) 
0V£LN«SQRT(2.0»GAM/GA«ni«ABS(PTQRT-PftESS/RHa)) 
UV£L"Ua*YY»«US-UB) 
VVEL«VB*YY«(VS-VB) 

FIELD FOR BLUNT BODY PROBLEM 

6»6»7 

INITU 56 
INITIA 57 
INITIA 53 
INITIA 59 
INITIA 60 
INITIA 61 
INITIA 62 
INITIA 63 
INITIA b<t 
INITIA 65 
INITIA 66 
INITIA 67 
INITIA 68 
IMTIA 69 
INITIA 70 
IMTIA 71 
INITIA 72 
INITIA 73 
INITIA 74 
INITIA 75 
INITIA 76 
INITIA 77 
INITIA 78 
INITIA 79 
INITIA 80 
INITIA 81 
INITIA 82 
INITIA 33 
INITIA 84 
INITIA 85 
INITIA 36 
INITIA 87 
INITIA 88 
INITIA 69 
INITIA 90 
INITIA 91 
INITIA 92 
INITIA 93 
INITIA 94 
INITIA 95 
INITIA 96 
INITIA 97 
INITIA 96 
INITIA 99 
INITIA 100 
INITIA 101 
INITIA 102 
INITIA 103 
INITIA 104 
INITIA 1C5 
INITIA 106 
INITIA 107 
IMTIA 108 
INITU 109 
INITIA 110 
IMTIA 111 
INITIA 112 
INITIA 113 
IMTIA 114 
INITIA 115 
INITU 116 
INITU 117 
INITU 118 
INITU 119 
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JVEL0'SQRT(UVEL»»£*VVcL»*2) 
RAT-QV6LN/0VELO 
UVEL«UVEL*RAT 
VVEL»vyEL*RAT 
DI»1.0/0(J>K) 
Q( J,Kil)«*iHQ*DI 
0( J»K,2)-RH0*UVE1.*DI 
0(J.K»3)-RHD«VV£L*DI 

2   Q( J»K,<.)»(PRESS*GA-lll*RHa»lUVEL**2*l/VtL**2)«0.5)*0I 
C...REFLECT   METRICS   AND   OEPENOENT   VARlA3L£i   ABOUT   PLANE   OF 

00   <r   K-lfK«AX 
0(1>K)>Q(2>K) 
XcXdfK,!)—XEX(2,K,1) 
XcY(l,K,ll-X£Yt2.K»l) 
X£X{l.K.2)-X£X(2»K»2) 
X£Y(i>K,2)—XtY(2,K,2) 
DC   5   N"l><» 

5   a(l»K,N)"ul2»K,N) 
<.   Q(l.K,»3)"-a{2#Ki3) 

1,3   TQ   a'' 
22   CONTINUE 

REWIND   1 
RtAD(l)    JhAX>KMAX»XnACH»GAM»IT»TAU» 

1 ((X(J,K),J«l.JHAX I.K-l.KMAX), 

SYMMETRY 

1(Y(J.K)»J-l»JMAX)»K.l,KMAX), 
((0(J»K)»J«1»JMAX),K»1.KMAX)» 
(((X£X(J»K»N),J«1.JMAX),K«1,KMAX),N«1»2»» 
(((XEYlJ»K,N|,J«l.JMAX),K»l.f<MAX)fN"l,2)» 
(((  Q(J»K.Nl»J"l»J1AX),K«l.KMAX)»N»lf*l 

SOLUTION yAS R£4D F.?DM TAP£*» 

XMACH-QINF/CINF 

lTS-IT+1 
IT£«.ITER*IT 
CALL JACOB 
«i?IT£(6,110) 

110 FuRHiT(»0*.♦STARTING 
2<. CUNTINUE 

SU«(2)»SiRT(X(2»l)*»2+Y(2»l)»*2) 
00 11 J»3»JflAX 

11 SUM{J)-SUM{J-l)*SiRT((XU,l)-XlJ-l»i))«»2+lY(J.l)-Y{J-l»l)l**2) 

dRIT£(6,113) 
113 FORMAT(*0*»*ARC LENGTH*) 

ii*ITE(6»H'»l(SU1(J I. J»2» JMAX» 
ll<. FCRMAT120X»10F10.5) 

RETURN 
END 
SUBROUTINE INTEGR 
COMMO>*/COMl/JMAX,KMAX,JMfKM,XMACH,GAM»GA,iMl»CN,DT.SMj,JCS,PRT. 

1 IPRT.H,OMEGA,IT,TAU,IT£R»ENT,PTQRT.PINF,RISF,3INF,CINF,PT.ITS* 
2 IRl,IW2,lAFau,IGE0M,TM,IVIS,ITRAN,:F,CC,JNM,REY,PRD,CVIS,CVlSl, 
3 TyA,ITi.A,LIP»KR£S,SnUlMP,HTINF,ETlNF,SINF,£lINF,REYlN,5UM(30», 

I £T(30),Th(30) 
CCMMON/COM2/X(30,25)»Y130,2 5)»X£X(30,25»2I»XEY(30.25,2),D130,25) 
CJHM0s/CCM3/Q(30,25,<»),5{30,25,<»)»A3(3C,<»,'»),HVEC(30»<r)» 

lEF(30,<i),G(<i) 
C...COMPOTE FORCING FUNCTION ANO STORE Tt.lPORARILY IN S ARRAY 

CALL RHS 
C...COMPUTE RESIDUE EVERY 25 STEPS TO CH£C< FOR CONVERGENCE 

IF(MCD(IT,25».EQ.0)CALL RgSIDU 
C...ADO FOURTH ORDER DISSIPATION TO SKCaTH SuLUTIOh 

CALL D15S1P 
C...SOLVE FOR Q-BAR-BAR 

00 1 K«2»K« 
CALL ABCX(K) 
CALL BTRIX(2,JMfK) 

INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INITIA 
INTEGR 
CDMl 
CONl 
COMl 
COMl 
COMl 
COM2 
COM3 
CDM3 
INTEGR 
INTEGR 
INTEGR 
INTEGR 
INTEGR 
INTEGR 
INTEGR 
INTEGR 
INTEGR 
INTEGR 

120 
121 
122 
123 
12'r 
125 
126 
127 
126 
129 
130 
131 
132 
133 
13<» 
135 
136 
137 
138 
139 
1<»0 
I'.l 
1'.2 
1'.3 
I't* 
1<»5 
1<.6 
1<.7 
I'.a 
l'r9 
150 
151 
152 
153 
IS*, 
155 
156 
157 
156 

159 
160 
161 
162 
163 
164 

2 
2 
3 
*> 
5 
6 
2 
2 
3 
6 
7 
a 
9 

10 
11 
12 
13 
1<. 
15 
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1 CONTINUE 
C...S3LVt FOR 3-3AR 

DO 2 J»2>JN 
CALL ABCY(J) 
CALL eTRIT(£»K«,J) 

2 CONTINUE 
Do 3 N-l*** 
00 3 K-2,Kn 
Oa 3 J"2»JM 
0( J>K>NI-a( J>K>N)4^S(J»KfN) 

3 CONTINUE •       ' 
TAU"TAU»DT 
RETURN 
END 
SUBR3UTINE   JACOB 
COMMON/C0ril/JI1AX,KMAX,JN»KM,XMACri, SAM,GAMMl»CN»DT»SMU.JCS,PRT» 

1 IPRT»H,aMEiiA»lT,TAU,ITtR,ENT,PTQRT,PINFfRISF,aiNF,ClNF,PT.ITS, 
2 IRl,lK2,IAFBD,IGE0M,TM,IVIS,ITRAN,CF,CC,JNi,R£Y,PRD,CVIS>CVISlf 
3 TWA,IT«A,LlP,KR£S,SMUIMP»HTlNF,ETIf<F.SlNF,£IlNF,RtYIN,3Uni30>» 

I ET(30).TH(30) 
CCMMON/CaM2/X(30,25)»Y(30.25),XEX(30»25,2).X£t<30.25.2»»0(30»25) 
CaMMJ;4/COM3/a(30»23»^>»S(30,25,4), A3(30»'.,<.).H<^£C(30.'.), 

lEF(30f <.),&{<») 
DATA IFLAG/0/ 
JMM.JM-1 
KMM»KM-1 

C...Ci3M?UTE X-XI AND Y-XI. DXl AND DETA ■ i 
DO 1 K«1,KMAX 
OG 2 J»2,JM 
XcY(J,K,2)»IX(J+1,K)-XIJ-1,<))*0.5 

2 X£X(J,K,2)»JY(J»l,K)-YCJ-l»K)1*0.5 

1 CONTINUE 
DO ^1 K.l.KHAX 
XEY(l,K,2)»<-3.0*X(l.K»*<r.0«Xt2,KJ-X{3»<) )*0.5 
XEYCJMAX,K,2)«(3.0*X(JflAX>K)-<».0*X(JM»t<)»XtJMN»t<»J»0.5 
K£X(l»K,.2)*(-3.0*Yll.<)*^.C»Y(2,K)-Y(3,K))»0.5 
X£X{JMAX,K,2l-(3.C*Y(JMAX>K)-4.0*Y{Jrt,K)+YtJf1M,KI)*0.5 

'•I CONTINUE ,, : 
C...COMPUTE X-ETA AND Y-ETA 

DO 3 J»1,JMAX 
DO <► K«2»KM 
X:Y(JfK,l)«CX(J,K+l)-X(J,K-l))»0.5 

I,   X£X( J»K,1>-{Y( J,K*i)-Y{J,K-l) J»0.5 
3 CONTINUE 

DO <»2 J-l.JMAX 
XEY(J.l,l)«(-3.0*X(J,l)**.0»XtJ,2»-XtJ,3))*0.5 
X£Y(J,KMAX,i)«(3.0*X(J,KMAX)-<,.0*XCJ.KHUX(J»KM«) >»0.5 
XEXtJ,l.l)«(-3.0*YCJ,l)+<..0*Y(J.21-Y(J«3n*0.5 
XEX(J,KMAX,li-(3.0*Y(J#KnAX)-<..C*Y(J,KN»*YCJ,KNM))»0.5 

*2 CONTINUE 
C...COMPUTE XI-X» XI-Y» ETA-X# AND ETA-Y 

00 5 K-lfKHAX 
IF( IFLAG.NE.OJ GO TO 7   . 
00 31 J«l»JMAX 
0I«1.0/(XEX(J,K»ll»XEY{J»K»2)-XEY(J.K#l»*XEX(J.K,2)) 

0(J»K)"DI 
KEXCJ»K»IJ-XEX{J»K,1)*DI 
XEY«J.K,ll»-XEY(J»K,1J*DI 
XEX(J*K,2J--XcX{J»<,2)»DI 
XEYn.K»21-X6Y(J,K»2»«0I 

CONTINUE 
GO TO 5 
CONTINUE 
00 33 J"1,JMAX 

31 

7 

INTEGR 16 
INTEGR 17 
iNTEGR 18 
INTEGR 19 
INTEGR 2C 
INTEGR 21 
INTEGR 22 
INTEGR 23 
INTEGR 2<. 
INTEGR 25 
INTEGR 26 
INTEGR 27 
INTEGR 28 
INTEGR 29 
JACOB 2 
COMl 2 
COMl 3 
COMl 4 
COMl S 
COMl 6 
CDM2 2 
COM3 1 
COM3 3 
JACOB 6 
JACOB 7 
JACOB 8 
JACOB 9 
JACOB 10 
JACOB 11 
JACOB 12 
JACOd 13 
JACOB 1^ 
JACOB 15 
JACOB 16 
JACOB 17 
JACOB Id 
JACOB 19 
JACOB 20 
JACOB 21 
JACOB 22 
JACOB 23 
JACOB 2^ 
JACOB 25 
JACOB 26 
JACOB 27 
JACOB 26 
JACOB 29 
JACOB 30 
JACOB 31 
JACOB 32 
JACOB 33 
JACOB 3<» 
JACOB 35 
JACOB 36 
JACOB 37 
JACOB 33 
JACOB 39 
JACOB «.o 
JACOB *1 
JACOB MZ 
JACOB <t3 
JACOB «><» 
JACOB «5 
JACOB ^6 
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C...AD JUST CONScRVATIVE VARIABLES BASED ON N£- MESH 
2)) 

C 

RRT-O (J»K)/OI 
0(J,K,1)»Q{J»K,1)*RRT 
0(J,K,2)-QtJ»<»2)*"'RT 
Q(J,K»3)«C(J»K/3)«RBT 
a(J»K.<.)-Q(J»K>'»»*RRT ■ 
DIJ,K)«DI 
X£X(J»K»lJ-XEXtJ,K,l)*DI 
XEY(J»K,U—X£Y{J»K,1)*0I 
X£X(J»K.2)—XEX(J»K,2)*DI 
XEY(J»rt.2J-X£t(J»K»2)*0I 

33 CCNTINUE 
5 CONTINUE 

..REFLECT METRICS AND DEPENDENT 
IFdFLAG.EQ.O) GO TO 8 
DC <» K»1»KMAX 
0 (1»K)■Ot2»K) 
XEX(1.K,1)--X£X(2.K»1) 
XtY(l»K.l)»X£Y«2»K,l) 
XEXtl»K>2)«XEX(2»K,2) 
X£Y(1.K,2)"-X£Y12.K»2) 
OG 10 N«l*<» 

10 a{l»K,N)"0(2»<»N» 
9 Qll»K.3l«-Q<2»K»3) 
8 CONTINUE 

IFLAG«1 
RETURN 
END 
SUBROUTINE OUTPUT(L) 

VARIABLES ABOUT PLANE OF SYMMETRY 

,ON!cuM2rX(30.25,,YC30,25.,XEX(30.25,2),X£Y(30,25.2),DC30. 
nN/C0M3/0l30,25,<r),S(30,25,<.),Aai30,'.,^).HV£Cl30,O, 

25) 

11<) 

11 

120 

303 

117 

1 
2 
3 
1 tT(30)»TH(30) 
C^MM 
COMM 
'D'lli's5JlN'5H!l.3O,25),SL<3O).CON(8),:Pt3O.,RCP2t3O),0RA&(3O), 

1LP130)»XSL(500)»YSH500» 
DATA FLAG/1./ 
OUTPUT FLCrJFIcLD DATA 
FOKMATOOII) 
SUM(21-5QRT(X{2»1)*»2+Y(2»1)**2) 

sSM;i)i;J;U-I.-SaRT(lX(J,l)-X(J-l,I))**2*(Y(J.I).YU-l,l))-2. 

RMS'O.O 
PcRRMX»0.0 
KSL-1 
SUM(1)«-SUM(2) 
DC 10 K"1»KMAX 
hRITE(6.l20) K        ..,,,, 
FORMATt»0*»*SECaNO INOEX»*»I3f/) 
IF(K-l)   303»30<tf303 
CONTINUE 
yRIT£(6.ll7) cn8^;Tt'»   1ST«,'.X.*P/PINF»,^X,*R0/RINF»,<.X,»U/3INF*,5X,«V/QINF», 

MWS;lM.lxI*H;;HTliF:,5X;*MACH».BX,»CP*,9X,»X»,10X,*T*,7X, 
5X 

••tI/£IINF») 
GO TO 309 

30^. «RIT£(6»301) 

•♦EI/EIINF*) 

JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACOB 
JACQB 
OUTPUT 
COMl 
COMl 
COMl 
CCMl 
COMl 
CDM2 
COM3 
COM3 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

5X> 

<.7 
4 8 
419 

50 
51 
52 
53 
S'l 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6'. 
63 
66 
67 
68 
69 
70 
71 
72 
73 
7<r 
75 

2 
2 
% 
k   ' 
5 
6 
2 
2 
3 
6 
7 
8 
9 

10 
11 
12 
13 
l<r 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
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309 CQNTINUE 
131 CDNTINUe 

00 6b J»1»JMAX 
EN-Q( J»K»<r»*0( J#K) 

RHQl J»K»«Q( J »<»!■» •OtJ»'^' 

V"Q( J»t<.»3)/Q( J»K»1) 
PA.GAMMl»(th-RhQ<J»K)»0.5*(U*U»V*V)) 
CPP-(PA-l.)/(0.5*&*M*.X«*Cr+**2) 

iF(P&) aoi>eox»802 
801   PA«-PA 

iJRIT£(6t803)   J»K,PA 
303   FGRriAT(lOX,2I10»F£0.6) 
602   CCNTINUE 

ENTRO«PA/RHD(J»K)»*GAN 
HT-GAf1/GAMMl»PA/BH0(J»K)*0.5*(tJ*U*V*V) 
SS«SQ»T(GAM*PA/RHO{J>K»J 
Ul-U/QINF 
V1«V/QINF 
HTI-HT/HTINF 
CIR«(PA/RHD<J»K> l/«<iA"Ml*ElINF) 
?ERR-4SSlhT-HTlNFl*l00.0/hTlNF 

IF(PiRR.GT.P=RRnxj   PERRflX-PtRR 
Rf1S«RMS*Pt'<R»*2 
SL(J)»SaRT(U*U*W*V)/SS 
IF(K-l)   306.307»306 

^°'   -Rni'j'b!^!)    J,PA,RHa(J.K),Ul.Vl.ENrRa.HTl,SL{J 

1«£IR 
r ^   T n   ^38 

307 *8IT£(6,12U   J , PA, SUM ( J 1 . Ul, VI, ENTRJ » hT 1, RHQ ( J . 
1 CPPiX(J,K).YiJ»K),EIR 

121 FaRnAT(I3,llEll.*»> 
308 CONTINUE       .     • 
66 CONTINUE 

OQ 10 J-3,JMAX ,. ^a ,c, , 11 lF((SL(J).l.E.1.0.AND.SL(J-l>.Gc.l.OI.OR.(SLUI. 

1 LE.1.01) GC TO 12 

),CPP,X(J»K),Y(J»K) 

K) 

GE.l.O.ANO.SKJ-1) 

12 

10 

111 

122 
110 

107 

GG TO 10 
JSU-J 

CCEF*(l.C-SL(JiLn))/lSL(JSLI-SL(J5LMn 
XSL(KSL»-X(JSLM»<I*CQ£F*«X«JSI.,<I-XUSI.M,K 
YSi:lKiLl.t(jSLh,K)>CO£fltCJSL,K»-r(JSLH,K)) 

K5L-KSL*1 
CONTINUE 
i(RITE{6» 111) 
FQRMATC*0»,* SONIC LINE LOCATION*,/) 
KSL-KSL-1 
DO 122 K-1»"<.SL 
KRITECo.llO) XSL(K),YSL(K) 
FORMAT (» XSL-«»£11.'»»3X,»YSL«*»£11.«'> 
RMS-5aRT(R«S/jnAX/KMAX) 
«RITE(6,107) PERRMX.RMS 
FQRHAT(*0*,*    PERCENT 

2R0R IN HT«»»£12.<>»/ » 
TQG«2"2./G*«/XflACH**2 
DC 61 J"1»JMAX 
RQ«CtJ,l,ll*DlJ,l> 
i.Qt Jjlj'fl^OUpi) 
U«Q«J»l»2)/Q(J»l»l' 
V"a(J,l,3)/Q(JflfiJ 
PA.GAnMl*(l-Ra«0.5*CU«*2+V*«2»» 
CPlJ»'TQGn2»(PA-l.» 

ERROR IN HT.*,E12.«».3X,» RMS CF PERCENT ER 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

32 
33 

35 
36 
37 
38 
39 
^0 
<.l 
tfZ 
^3 
*»<( 
*5 
46 
<.7 
<i8 

<.<? 
50 
51 
52 
53 
5^ 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6<. 
65 
66 
67 
63 
69 
70 
71 
72 
73 
7«f 
75 
76 
77 
78 
79 
80 
81 
82 
33 
e<> 
85 
66 
87 
88 
89 
90 
91 
92 
93 
9* 
95 
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RC 
61   CO 

SU 
IF 

bZ   00 
SU 
SU 
RB 

6S   OR 
63 OR 

WR 
164   FG 

64 CC 
IF 
MR 

P2(J1 
NTINU 
I12«CP 
UMAX 
65 J 

Ml-SU 
.12«SU 
•Y( JM 
AG(J- 
AG(jn 
ITt(6 
RMAT{ 
NTINU 
(IM2. 
IT£,i2 

• yu,i)**z 

(2»»RCP 
-1) 64, 
•2/JMAX 
HZ 
f12*0.5» 
AX,1) 
II'SUNI 
AX).SUN 
,164) 0 
lx,*PR£ 
E 
Ea.O)GD 
) UMAX, 

((X(J 
((r( j 
((0( j 
(( (X£ 
(( (XE 
((( 

2(2) 
63,62 

^RCP2(.J)-RCP2( J-D) ♦(CP(J)+CP(J-1)) 

/RB**2 
2/Ri3**2 
RAGCJMAX 
SSURE OR 

) 
AG •*,5X,F13.10) 

TO 3 
KMAX,XMA 
,K),J«1, 
,K),J'l, 
,K),J-X, 
X( J,K,N) 
r(j,K,N) 
J{J,K,N) 

CC 
Re 
EN 
SU 
CC 

I 1 
2 I 
3 T 
1 £ 
CC 
CC 

1£F 
R5 
RS 
01 
OC 
Ou 
RS 
DQ 
CL 
RS 
IF 
01 
Jl 
Kl 
LI 

J CJ 
IF 
RS 
JR 
KR 
CC 
RS 

100 CO 
RS 
RS 
01 
P£ 
RE 
EN 
SU 
CO 

1 I 

10 

NTINU 
TURN 
0 
BROUT 
MM ON/ 
PRT,H 
R1,I« 
« A , I T 
TOO) 
Mf.ON/ 
.".MON/ 
(30,4 
OMAX. 
OTQT' 
234«C 
lOu 
100 

DSaR« 
5 L« 

MNT'S 

osaR. 
(OLMN 
234.0 
234.J 
234.K 
234.L 
NTINU 
(RSOS 
CNAX" 

ESOU" 
tSDU" 
NTINU 
OTOT 
NTINU 
OMAX. 
OTOT- 
234«S 
RCNT" 
TURN 
0 
8RCUT 
fiMQN/ 
PRT,H 

CH,GAM,IT,TAU, 
jnAX),K.l,KnAX), 
JMAX»,K«1,KMAX), 
JttAX),K.l,KNAX), 
,J"l,J.1AX),K.i,KMAX),N.l,2), 
,J"1>JMAX),K.1,K,MAX),S"1,2)» 
»J.1,JMAX),<.1,KMAX),N.1,4) 

iNfc  RHSIOU 

C0(11/JMAX,KMAX, 

»OHEGA,IT,TAU,I 

2, IAFaO,IG£CM,T 
WA,LIP,KRES,SMU 

.TH(30) 
CaM2/X(30,25),Y 
C0M3/a(30,25,4) 
),G(4) 

0.0 
0.0 
.0 
j.2,jn 
K.2,Kf1 
0.0 
1,4 
( J»K,L)»*2 
RSOSOR^QLMNT 
T.LT.31234)GQT0 
LMNT 

aR.LT.RS0MAX)GaTQ10 
RSDScR 
J 
K 
E 
RSOTOTi-RSDSQR 
E 
SORT(RSDMAX) 
50RT(RSDT0T) 
QRT(01234) 
RSOnAX/RSOTOT«lCO. 

JM,KM,XMACH,GA«,GAMMl,CN,DT,SnU,JCS,PRT, 
TER,£NT,PTORT,PlNF,RlNF,QINF,CINF.PT,ITS, 
M,IVIS,ITRAN,CF,CC,JNM,R£Y,PRD,CVIS,CVIS1, 
If'.P,HTINF,£TINF,SINF,EI^•^F,RETIN,SUH(30), 

(30,25),X£X(30.23,2),X£Y(30,25,2),0(30,25) 
,S(30,25,4),Ad(30,4,4),HV£C(30,4), 

INE   RHS INt     KMi 
C0Ml/jnAX,Kf1AX, 
l,Qn£GA,IT/TAU,I 

JM,KH,xnACH,GA«,GAN«l,CN,DT,SHU»jCS,PRT, 
T£R,£NT»PTaRT,PINF»RINF,3INF,ClNF,PT,ITS» 

OUTPUT 96 
OUTPUT 97 
OUTPUT 98 
OUTPUT 99 
OUTPUT ICO 
OUTPUT 101 
OUTPUT 102 
OUTPUT 103 
OUTPUT 10<. 
OUTPUT 105 
OUTPUT 106 
OUTPUT 1C7 
OUTPUT lOS 
OUTPUT 109 
OUTPUT 110 
OUTPUT 111 
OUTPUT 112 
OUTPUT 113 
OUTPUT 114 
OUTPUT 115 
OUTPUT 116 
OUTPUT 117 
OUTPUT iia 
OUTPUT 119 
RtSIOU 2 
CC.11 2 
CCMl 3 
coni 4 
C0«1 5 
COMl 6 
CQM2 2 
C0H3 2 
CQ13 3 
RESIOU 6 
RESIOU 7 
RESIDU 8 
RESIOU 9 
RESIDU 10 
RESIDU 11 
RESIDU 12 
RESIDU 13 
RESIOU 14 
RESIDU 15 
RESIDU 16 
RESIOU 17 
RESIDU 18 
RESIDU 19 
RESIDU 20 
RESIOU 21 
RESIOU 22 
RESIDU 23 
RESIOU 24 
RtSIOU 25 
RESIDU 26 
RESIDU 27 
RESIDU 2d 
RESIOU 29 
RESIOU 30 
RESIDU 31 
RESIDU 32 
RESIOU 33 
RHS 2 
COHl 2 
com 3 
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2 IRl,IW2»IAF6D*IGEaM.TM.IVIS.ITRAN,CF.CC»JNnfREir»PR0>CVIS»CVISl» 
3 T**»ITWA.LIP»KR£S»SrtUI«P»HTINF,cTINF»SlNF,£llNf ,R£YIN»SUM(30)» 

1 cT(30)/.TH(30) 
CaMM0N/C0M2/X(30»25»»1't30,25)»XEX(30.25»2),X£Tt30,25,2),D(30,25) 
CCIiMaN/C0M3/Q{30/25.'»)»S(3C#25,<.J,Aa(30,'»»<i),HVECl30»'»). 

UF(30»<»)»G(<») 
C...  DATA C1,C2,C3/1.0»-1.0,0.0/ FOR 2 POINT ONESIDED DIFFERENCING 
C...  DATA Cl.C2,C3/1.5f-2,0,*0,5/FaR 3 POINT ONESIDED DIFFERENCING 

DATA Cl»C2.C3/i.0.-1.0,0.0/ 
C...THIS SUBROUTINE COMPUTES THE RIGHT HAND SIDE OF THE DELTA FORM 
C...EQUATION 
C...FORM E CONSERVATIVE VARIABLES AND OIFFeRENCE. STORE IN THE S ARRAY 

DO 1 K"2»KI1 
DO 2 J«1»JHAX 

RI»1.0/t< 
U«Q(J,K.2)*RI 
V»Q(J»K,3)*RI 
P0J-GAflni«(Q(J,<,<'>-W»0.5*(U*U+V*VJ ) 
CUV'XtXtJ,K.l)*U+X£y(J,K,i>*V 
£F{j»i)»W*CuV 
EF(J»2)"C(J,K»2)*CUV*X£X(J,K,1)«P0J 
£F(J,3)»Q(J»K,3I»CUV»XEY{J,K,1)*P0J 
£F(J,'»)«(0(J.K,<()+POJ)*CUV 

2 CONTINUE 
C...CENTRAL DIFFERENCE E CONSERVATIVE VARIABLE 

00 I   N«l»<» 
DC 1 J-2»JM 

1 S(J,K,NI-(EF(J*1,N)-EF(J-1,N))*H 
C.FjRr, F CONSERVATIVE VARIABLES AND OIFrEScNCE. ADO TQ PREVIOUS S 

C...ARRAY 
DO 15 J-2»JM 
Ou ^ K"1,KMAX 
ii»a( j»K, 1) 
RI-l.C/4 
U*JtJ,K,2)»kl 
V.a(J.K.3)*RI 
PDJ-GAhMl*(C{ J.K,<t)-W*0.5*{U*U+V»V) ) 
CUV»XEX{J»K,2)*J*X£Y(J,K,2»*V 

£F(K.1)«*.*CUV 
£FCK.2)«a{J,K,2)*CUV»XEX(J,K,2)*Paj 
£F(K»3)«3(J,t<»3)*CUrf*XtY{J,K,2l*P0J 
£F(K,<.)-(GtJ,<,<i)*POJ)*CUV 
YI»OT/Y(J,K) 
HWEC(K,l)-5(J»K,3)*YI 
HV£C(K,2)»a{J,K,3)*YI*U 
HV£C(K,3>«0(J,K»3)*YI»V 
rtVtC(K,'»>«(C{J»K,'t)*PQJ)*V*YI 

M   CONTINUE 
C...CENTRAL DIFFERENCE F CONSERVATIVE VARIABLE 

DO 3 N»l,<. 
OQ 3 K-2,KN 
SU,K,N).-SlJ,K,N)-(EF(K*l,N>-£FtK-i,N))*H-HVECCK,t<) 

3 CONTINUE 
15 CONTINUE 

RETURN 
END 
SUBROUTINE SHOCK 
COMMON/CD«l/jnAX,KnAX, J«,KP,Xf1ACH,GAI1»GANnl,CN,0T»SMU»jCS»PRT, 

1 IPRT,H,OMEGA.IT,TAU,ITER,ENT,PTQRT,PINF,RINF,OINF,CINF,PT,ITS, 
2 IRl,H.2,lAFBO).IGcON.Tn,IVIS,ITRAN,CF,CC,JN«,REY,PRD,CVlS»CVlSl, 
3 TwA,ITWA,LIP,KRES,SMUIHP.HTiNF,eTI.^tF,SlNF,EIINF,R£YIN,SUN(30J, 

1 £TC30»tTh(30) 
CanM3N/C0n2/X<30,25),Y(3O,25),XEXI3O,25,2)»X£Y(30,25,2),OUO,25) 

COHl 4 
CQMl 5 
COMl 6 
COM2 2 
C0H3 2 
COM3 3 
RHS 6 
RHS 7 
RHS a 
RHS 9 
RHS 10 , 
RHS 11 
RHS 12 
RHS 13 
RHS 1* 
RHS 15 
RHS 16 
RHS 11 
RHS 19 
RHS 19 
RHS 20 
RHS 21 
RHS 22 
RHS 23 
RHS 24 
RHS 25 
RHS 26 
RHS 2? 
RHS 28 
RHS 29 
RHS 30 
RHS 31 
RHS 32 
RHS 33 
RHS 34 
««S 39 
RHS 36 
RHS 3T 
RHS 3d 
RH3 39 
RHS *0 
RHS 41 
RHS 42 
RHS 43 
RHS 44 
RHS 45 
RHS 46 
RHS 4T 
RHS 48 
RHS 49 
RHS 90 
RHS 91 
RHS 52 
RHS 53 
RHS 54 
RHS 95 
RHS 56 
SHOCK 2 
COMl 2 
CENl 3 
COMl 4 
com 5 
com 6 
COM2 2 
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CuMM0N/CC.13/0(30»25.<»)»S(30.25»<.), A6(30.<.#<)»HV£C(30»'>)» 
IEF(30.<»)»G(4) 

DIMENSION   P{30.3)»PXI<3C)»PET*(30),U{30.3)»UXlt30)»UETAl30). 
lV(30»3)»VXI{30).V£TA(30)fR(30,3I»PTAJ(30},OTS(30)»XST(30>»TST(30) 

DATA   XST,YST/30*O.O»3O*O.O/ 
C...COMPUTE   THE   FLOW   VARIABLES   ONE   MESH   INTERVAL   BELDW   SHOCK 

RMS'O.O 
OSEM-0.0 
JMM-JMAX-2 
KnM«KMAX-2 
OD   3   K-l»3 
KK-KMAX-3+K 
00 3   J-l>jnAX 
Z"1.0/Q(J»KK»1) 
R( J»K)-Q(J»KK,1)*D(J»5K) 
U(J.K)«3(J»KK,2)»Z 
V( J.K)«Q(J»KK.3)*Z 

3 P(J,K)-(E2-0.5*S{J.K)*{U(J»K)*»2*V(J.K)**2>)»GAMM1 
C...C3MPUTE   P-XI»   U-XI,   P-ETA,   U-ETA,   AND   V-ETA   DERIVATIVES 

DO   4   J«2.JM 
?XI(J)-(P(J*1»3)-P(J-1»3))*0.5 
UXI(J)-(U{J*1»3)-U(J-l»3))*0.5 

4 VXI(J)-tVtJ*l»3f-VtJ-l,3))*0.5 
PXIID—PXI(2» 
UXltl)»-UXI(2) 
VXIU)-VXI(2) 
PXK JMAX)-(3.0*P{JMAX,3)-<,.0*P( JM,3)*F(JMM»3)»#0.5 
UXl(JMAX)"l3.0*U(JMAX,3)-'t.0*U(JM»3)*U(JMM,3))*0.5 
VXI(jnAX)«t3.0*V(jMAX»3)-<r.0*VlJM,3)+V(JMM,3))*0.5 
Ou   5   J«1,JMAX 
PkTA( J)«(3.0»P( JjSJ-'t.O^PC J»21 + P( J»l) )*0.5 
U:TA(J)»13.0*UIJ»3)->.0*U(J»2)*U(J»l) )»0.5 
VETA{J)-{3.C*V(J»3)-'t.0*«(J»2)*V(J>l))»0.5 

5 CONTINUE 
OC   10   J«1»JMAX 
K«KMAX 
XtT«0. 
U&AR»XET*U(J»3)«XEX(J,K,l)*VtJ»3»*X£Y(J»K,l) 
VaAR»XET*b(J.3)»XcX(J.K.2)+V(J»3)*XEY(J>K»2> 
RCS«GAM*P(Jf3) 

C...DETERMINE   SHOCK   TlHc   STEP 
SPSNO-SQRT(GAM*P(J»3)/R(J»3)) 
£TAT--tX£X(J.K»2)*XST(J»*XEY(J,K,2)»YST(J)) 
SIGA»AB3(UoAR)*SPSND*SQf'T(XfcX(J,<»l)**2*XEY(J*K.ll**2) 
5IGri"A35(ETAT*vaAR)*SPSND*SQRT(XEX<J»K»2)**2+X£Y(J*K,2)»*2) 
SIGAa>AriAXl(SIGA>SIGB) . 
DTSlJ)«.90/SIGAd 
IF(DTS(J).GT.OT) OTSIJ)«OT 
B'-RCS«tUXl(J)«X£X(J»<»l)*VXI(J)*XEY(J,K.l)*UETAtJ)*X£X(J»K»2) 

1 ♦VETA(J)*X£Y(J»K,2I*{V(J.3)/Y(J.K))) 
C...DETERMINE PRESSURE AT SHOCK EXPLICITLY 

11 P£TA(J)-P(J»3)*DT5lJ)«(-UBAR»PXl(J)-VBAR»PETAfJ)*B) 
10 CONTINUE 

C...FILL BOUNDARY POINTS FOR PRESSURE 
PtTA(l)-PETA(2) 
PETA(JMAX)«2.0*PETA(JM)-?£TA(JM-1) 

C...SMOOTH PRESSURES AT SHOCK USING FOORTH ORDER SMOOTHING 
SMUS-0.5 
00 1<» J-3/JMM 

It,   PXI(J».PETA(J)-SMUS»0.125*(PETA(J-2)-<».0*PET*CJ-lJ*6.0»PETA(J)-<,, 
> •PETAtJ*1)*PETA{J*2)) 
PXI(2)»P£TA(2J-SHUS«0.125*(2.0«PETA(2)-3.0*PETA(3)*PETA(4)J 

PXI(1)"PXI(2» 

C0N3 2 
COM3 3 
SHOCK 6 
SHOCK 7 
SHOCK 8 
SHOCK 9 
SHOCK 10 
SHOCK 11 
SHOCK 12 
SHOCK 13 
SHOCK 1<. 
SHOCK 15 
SHOCK 16 
SHOCK 17 
SHOCK 18 
SHOCK 1<5 
SHOCK 20 
SHOCK 21 
SHOCK ZZ 
SHOCK 23 
SHOCK 2<r 
SHOCK 25 
SHOCK 26 
SHOCK 27 
SHOCK 28 
SHOCK 2"} 
SHOCK 30 
SHOCK 31 
SHOCK 32 
SHOCK 33 
SHOCK iff 
SHOCK 35 
SHOCK 36 
SHOCK 37 
SHOCK 38 
SHOCK 39 
SHOCK '.O 
SHOCK . 41 
SHOCK 42 
SHOCK 43 
SHOCK 44 
SHOCK 45 
SHOCK 46 
SHOCK 47 
SHOCK 48 
SHOCK 49 
SHOCK 50 
SHOCK 51 
SHOCK 52 
SHOCK 53 
SHOCK 54 
SHOCK 55 
SHOCK 56 
SHOCK 57 
SHOCK 58 
SHOCK 59 
SHOCK 60 
SHOCK 61 
SHOCK 62 
SHOCK 63 

0 SHOCK 64 
SHOCK 65 
SHOCK 66 
SHOCK 67 
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PXHJMl«P£TAJJM)-SrtLlS*0.12 5*(PETA(Jrt 
>   -2.0*PETA(JMAX)) 

PXK J(1AX)-2.0*PXI( jn)-PXl(JMM) 
OQ i J«l»JMAX 

C.DETfcRHINE SHOCK ANGLE OE LTA»ARCTANC-E TA Y/ET AX ) 
0£LTA«ATAN(-X£Y(J*K,2)/X£X(J,H,2)) 

S0»SIN(0£LTA) 
CD«COS(0£LTA) 
U1T»0INF*CD 
P2-PXI(J) 
IF(P2.L£.0.0) GO TO 6 
Z»GA,1 + l.O 
XHX«SQRT(0.5/GAM*(P2/PINF*Z*GAMM1)) 
QS«CINF*XMX-U1T 
PB»P(J»3) 
RB»R(J,3) 
US-U(J>3) 
>fB»VJJ»3) 
E3"P3/5AMMl+0.J*R3«(ua**2*Va*«2J 
U2T»2.0«(l.u-XliX**2)*CIKF/((GAM+1.0)*XHX)+UlT 
R2-KlNF*( P2/PlNF + &ANni/Z)/(1.0-t-GAMrli/2*P2/PINF» 
U2«ClNF*Su»*2»U2T*C0 
V2-GIsF*Si)»C0-U2T*SD 
e2-P2/GArill*0.5*R2»(a2**2*V2«»2) 

C...CC1PUTE PTAU 
PTAU(J)«(P2-Pol/0TS(J) 

C.CJNPUTE CCSS£RVATIVc VARIABLES AT SHOCK 
K»Kf1AX 
OI-l.C/OlJ.K) 
0(J.Kjl)«h2»DI 
3(J.K»2)«ri2*U2«0I 
a(J.K»3I«R2*V2»0I ■ 
Q( J,K,«t)«£2»i)I 

C...DETERMINE ANGLE uF XI-CONST LINE WITH X-AXIS 
K«KMAX 
IF(A3S(X£Y(J>K»1))-0.000001» 7»7»8 

7 THETA-1.5707-J633 
GO TO 9 

8 CONTINUE 
TH£TA«ATAN(XEX(JiK.,lJ/X£Y(J«K»i)) 

9 CONTINUE 
C...COMPUTE   SHOCK   SPEED   IN   X   AND   Y   DIRECTIONS 

dETA'THETA-DELTA 
Qifc-OS/CQS(B£TA) 
IF(ABS(QS£)    .GE. 

IF(Aas(OSt)   .GE. 
RMS''RnS*0SE**2 
XST(J)«-aS£»CQS(THETAl 
YST(a)«aSE*SIN(THtTA) 
TH£TA«TH£TA*57.29578 
DELTA.0£LTA*37.2<5578 
BETA.a£TA*57.29578 

C...PROPAGATE SHOCK 
X( JjK)»X(J.KJ + XST(J)*OT 
Y(J»K)"Y(J»K)-t-YST( JI»DT 

C...ADJUST   OTHER   GRID   POINTS 
Xd«X(Jf11 
vB"r(j»i> 
OXX"X(JfKHAXI-XB 
OYY«Y(J.KhAX)-Ya 
00   2   K«2»Kn 
ETA.£T(K) 
XCJ.K)    ■   XB   ♦   DXX*£TA 
YiJ.K)    •   YB   ♦   OYY^ETA 

2»-4.0*P£TA(JMN)*5.0«PETA(JH» 

ABSOSEM) JJJS-J 
A3S(QS£M) )3ScM-aS£ 

SHOCK 68 
SHOCK 69 
SHOCK 70 
SHOCK 71 
SHOCK 72 
SHOCK 73 
SHOCK 7'. 
SHOCK 75 
SHOCK 76 
SHOCK 77 
SHOCK 78 
SHOCK 79 
SHOCK 80 
SHOCK 81 
SHOCK 82 
SHOCK 83 
SHOCK e<t 
SHOCK 85 
SHOCK 86 
SHOCK 87 
SHOCK 88 
SHOCK 39 
SHOCK 90 
SHOCK 91 
SHOCK 92 
SHOCK 93 
SHOCK 94 
SHOCK 95 
SHOCK 96 
SHOCK 97 
SHOCK 98 
SHOCK 99 
SHOCK 100 
SHOCK 101 
SHOCK 102 
SHOCK 103 
SHOCK 104 
SHOCK 1C5 
SHOCK 106 
SHOCK 107 
SHOCK 108 
SHOCK 109 
SHOCK 110 
SHOCK 111 
SHOCK 112 
SHOCK 113 
SHOCK 114 
SHOCK 115 
SHOCK 116 
SHOCK 117 
SHOCK 118 
SHOCK 119 
SHOCK 120 
SHOCK 121 
SHOCK 122 
SHOCK 123 
SHOCK 124 
SHOCK 125 
SHOCK 126 
SHOCK 127 
SHOCK 128 
SHOCK 129 
SHOCK 130 
SHOCK 131 
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NSWC TR 84-484 

2 CONTINUE 
1 CuNTlNUc 

RMS«SaRT<SMS/JMAXJ 
IF(IT.EO.ITER) <<RITE(6»102) RHS»jaStQS£n 

ICO FORMAT(»O*,*FRUM SJB. SMOCK*) 
101 FORM4T(*0»»»J-*,I2»<»X»*THET*-*,£10.*,lXf*DtLT*»*,E10.4»lX,*B£TA-«, 

> E10.«../»9X,»nx«»,E10.4,<rX,*lJlT.*,£iO.<.,3X,»U2T"«,£10.<r»2X,*QSE-*, 
» E10.<.,2X,»XST-»,ElO.'r»2X,*tST-».EXO.<»»/»<JX,liF10.<.) 

102 FJRMAT(* RMS CF SHQCK SP£CD«*.E12.^.3X,♦J«♦,I3»3X.♦MAX SHK SPO-*, 
2 il2.'t>5X,*   AT THE END OF C ALCULAT ION*! 
RETURN 

6 CONTINUE 
K«KMAX 
i<RIT£{6»103)   J»P2,P(J,3)»PTAU(J) 
JRITECbjlC)    UBAR,VSAR,PXI(J),UXI(J),^XI<J),PETA(J),UETA(J), 

> VETA(J),RCS,XEX(J,K,1),X£XIJ,K»2),X£Y(J,K,1)»XEY(J,K,2),V(J,3), 
> Y(J»K) 

1C<. F0RnAT(5E15.5) 
CALL OUTPUT(l) 
CALL EXIT 

103 FDRMAK* NEGATIVE PRESS. AT SHOCK, J-*, 12 » 3X,» PN» *, tic. *. 3X, 
> ♦P0-*» E10.4,3X,»PTAU-*»E1C.<.» 
ENO 

SUBROUTINE TRI8 (A»B.C»X,F,NL.NUJ 
DIMENSION A(2»,812),C<2),X(2J,F{2) 
X(NL) » C(NL)/3(NL1 
F (NL) • F(NL)/S(NL) 
NLPl » NL ♦ 1 
OJ 1 J • NLPl. NU 
Z " 1. / (B(J) -A(J)*X(J-1)) 
x(j) « c(J) ♦: 
F(J » « <F(J)-A(J)*F tj-1) l*Z 
NUPNL " Nu ♦ NL 
DQ2Jl»NLPi»Nu' 
J • NOPNL - Jl 

:    F{ J).F( J)-XU)»F(J»1) 
RETURN ■  "  ^ 
END 

SHOCK 132 
SHQCK 133 
SHOCK IS-t 
SHOCK 135 
SHOCK 136 
SHOCK 137 
SHOCK 138 
SHQCK 139 
SHOCK l<rO 
SHQCK 1*1 
SHOCK 1*2 
SHOCK 1*3 
SHOCK 1** 
SHOCK 1*5 
SHOCK 1*6 
SHOCK 1*7 
SHOCK 1*8 
SHOCK 1*9 
SHOCK 150 
SHOCK 151 
SHOCK 152 
SHOCK 153 
SHOCK 15* 
TRIB 2 
TRI8 3 
TRIB * 
TRIB 5 
TRIB 6 
TRIB 7 
TRIB 3 
TRIB 9 
TRIB 10 
TRIB 11 
TRIB 12 
TRIB 13 
TRIB 1* 
TRIB 15 
TRIB 16 
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I 

TABULATED RESULTS FOR 

AXISYMMETRIC FLOWFIELDS 

OVER SPHERE AT M = 1.5, 
00 ' 

2.0, 3.0, 6.0, 10.0 and 2.94 

CO 

<r> 

00 

I 

oo 



3a 
I 

CASE   1.    M    -  1.5 

■z. 

% 
i 



CX) 

I 

00 

o 
rs 

nOdO* I       =    (AHI)MIN-I) 4NIS 

nooo'o    =   CHHon /\) ^M((\ 
«*/,/• t       =    CHWOD   01 JNln 

OnnO'l       =    (AlI^JNldMNIM 
oono't    =   ounss-iHHU'iid 

(HMO)   riMw    IHIMHS   JO   3HnlJNnr) 
now = H31I 

»'-'  =ywwr 

0 = e«i 
n = iMi 

onno'oooni = JD 
(UlO'dU    =    IIM^LVO   NI    'YV^    «L^Ul 

(IS't    =   H3HWI1N   UnWW 

00 

I < 

rftHSON   MIAn   moU   3IHMWWA«;l)(V 



N0hMAI.(2eu   filSTANCf   FHUM   (lOUr   10   SiOCK 
U.UUHOUii U.U't'i'ibb 

ll.'Jb'tb4S> t.UUUOOU 

U.l JhJh<i 
U.b'JD'iO^ 

u.iHlaib 
U.6JhJb<l 

II. Jtmuf' (l.'tbSlO^l 
O.Hb3bi6 

STAIiNATIUN   HHESSUHF   PT- a.'iiaa 

STAHTINti HUOY AND BOM SHUCK LOCATIONS 

10 

XH 
o.ouau3'V 
o.nooa.i't 
O.OOTit'i 
U.n207bb 
U.0't0602 
O.ObAdl^ 
0.0'J9261 
0.1377U 
n.ldl914 
0.231b74 
0.?d636'i 
0.34b90b 
0.409614 
(I.477bh0 
0.S4H940 
0.^233?U 
0.70niH0 
0.779031 
0.flb93b6 
0.940619 
1.022^79 
I.103790 
l.lU46(i» 
1.26419b 
1.142020 
1.418790 
1.49bbb9 
1.5723211 

AKC  LENGTH 

HMS   Of    SHOCK   SHfKn= 

-U.040ti3T 
0.040n37 
U.12223b 
0.202H24 
0.2a?liS6 
0.3b940u 
0.434 lb<: 
0.bu^'• lb 
0.37bU96 
0.639^39 
0.700112 
0.7bh'.12 
0.a072b7 
rt.Hb2/37 
0.rt92Tl9 
0.92f>J47 
U.9b»99b 
a.97S2Sl 
0.990U60 
0.99ii23b 
it.9997b2 
0.994b99 
0.9tl?Hl<: 
0.9b44bH 
0.939o93 
0,9ir/bl 
U.flBlHfl9 
0.bbSH67 

O.U4t»Hi 0.122b2 
0.ttb7bH 0.9*923 
1.67432 l.7Stj99 

0.7279K-02 J=   ?f 

XS 
-U.SHh730 
-0.bllH7 30 
-0.b7h937 
-0.bb7604 
-0.b3l93b 
-O.h00b03 
-0.4b3b72 
-0,421IhH 
-0.3/3128 
-0.319096 
-0.2bflbl6 
-0.190620 
-0.n43«4 
-0.02H4H1 

0.06H793 
0.179b23 
a.30btil4 
0.4b39h9 
U.62bab4 
O.H2bbu9 
1.0 703U6 
1.3h223H 
I./I 91192 
2.1blbbb 
2.71M361 
2.fl'.2b70 
2.966JH7 
3.0b91b4 

Ys 
-ii.(lo4-y33 
U.iir>493j 
0. IK.21B 
U. ).^2b2b 
Il.ib(i.i7il 
II,-^ /790lJ 
(I, Itnillb 
n.H 14046 
O.Wr,S^7'i 

l.rt'»nb32 
1 .2Ja3bJ 
l.:i/6Hb3 
l.b2'.274 
1 .6/9u2b 
1.H4279/ 
2.017bbl 
2.201642 
2. 4 I)'#903 
2.633793 
2.»lrll1b^ 
3.1-.f1b03 
J.4/I26i 
3.M^n2ti2 
4.^it 11401 
4.7.'l7ti'« 
H.H,'4 J«l 
4.924b7o 
b.11,'3339 

0.20419        0.28bb7        0.3b7S4 
1.021193 1.10260 1,1H427 
l.H376b 1.91934 2.00103 
Mf «    ShK    SHII=    -ll.2094t-lll 

II.14'<21 0.13069 
l.^nb9b 1.347n2 
ir.iiii273        2.I644J 
'.I    IHt   full   111-    CUI.CULATION 

Inn A 
O.A4064b 1 
o.04un<<d 2 
U. 12<'144 3 
0.204241 4 
Ij.c'h19i7 b 
11.36/633 6 
l),44'<329 7 
0.r>;i|026 H 
0.t>127<;^ >< 
0.69<t4lH 10 
0.776114 11 
O.Hblbl1 12 
0.9jyb07 13 
1.021203 14 
1.1029UO lb 
1.164190 16 
1 .dttM^'id 17 
1 .34/'ibH Iri 
I .42'J6Bt> 19 
l.blUHl 20 
1.19 ill 77 21 
1.674773 ZZ 
1.7b64 70 23 
1 .Hiflibb 24 
1.919ttb2 2b 
1,919062 2b 
1.919U02 27 
1.919b62 ia 

0.6|2bb 0.69423 0.77B91 
1.4^930 I.bl097 l.b9264 

to 

a 

00 

I 
-pi 
CO 
4=> 



00 
«* 

I 

00 

cc 

o 
3E 
to 

n0»3H/f.«'O 
OO + SVCPf-'O 
no»3ors'>'() 

I0»3ic;0f0 

I0»32Ctt*0 

tO»3<>t1?I»0 
fO»3^»?Kn 
!0»39iZI*0 
!0«3iOEro 
lO»3iCtfO 
tO«3C9CI*0 
tO»39BEfO 
10»3<l0*t*0 
to»az2*i*o 

|0»3HV*fO 
tO»3P*»fO 
3N1I3/I3 

J0»3r*!1*0 
I0»3^9tI'O 
to«3tqn'n 

to»3i/n'o 
to»3f.qtl*o 

lO*3'J?tI*0 
lo»3inu'o 
t0*3Ef»0l*0 

lo»3<»?npo 
00»3?fBft*a 
OO + SiJ^^H'O 

00»3t<>»fl*0 
00»3E(l6i'0 
00»3t'.Zi"0 
00»39?99°0 
00»3qc;6<;*o 
00»3irHq'0 
00»3EP»*'0 
On»390fC*0 
0n»3»06J"0 
00»3B8')?*0 
O0»3iS2I'O 
t0-3002*°0 

A 

tn»3<«)<;r°n 
tn»3/ i<;i»p 
tn»3/E'rt'n 
tn»3??El'n 
I0»3«H?f0 
in»3fttlt"o 

00»3!9»9»0 
pn»39n9/.*n 
on»3FH/9°n 
0n»3nqfi«;''n 
on»3/?2<;*o 
00»3£'<**«0 
00»3*>t9C'O 
oo»399(f:'n 
oo»3eAS?'n 
00*30?0?°0 

0O«3EP0t°0 
\o-jr.*>ni_'o 
lo-3ntzc'o 

20-3690B''(»- 

in-39q;?»n- 
lo-39qi?'n- 

oa»3*i<,F*n- 
00»3< r?E*o- 

00»39'>;?*0- 
fli)»3ro'>?!°n- 
00»3H*ftt"0- 

I0-1Hf.»/.*«- 
€0-3Hq/9*0- 
to-^E/r9*o 
00»3El;1*0 
0(J«32nH?'o 
OO»3»OM:*O 
oo»3<»/iiq*o 
00»?eM,^9*0 
oo»iorq/*o 
oo»5e9/n*o 
00»3Cfftft*0 
I0»32ttf•» 

lO'StlFfO 
tO»30«.FfO 
?i)»36»'>l*0 
JO»3E6<»fO 
»fi»3ftlqi°i' 
tO»36Iq|*0 

H3 

•jn* iH»>! •« 

■tn» -iHioi °o 
■to»3c*in •() 

•«n»3qqn''0 
■|n»3^Ht)| •() 
to»3qi9ro 
T0»3''Fq|"0 
t^)•3n^'>^°o 
lo«3?"ri''n 
tO*3Fi?t*0 
to»3r«?i°o 
to»3?h(ii'n 

oo»3ri fi'n 
nO»3H!?B''0 
oo»?trri'o 

oo«3tq*9°n 
00«3f.iqs'n 
oo»3mt<.*o 
oo*3qcBt°o 
oo»3innr''o 
On»3<J9t?'0 
oo»3ntFfn 
10-3tFq9''n 
J0-3TEq9"n 

H3VW 

l)0» J/MM>,''n 

"H» 4/Mt,f,'n 
in«3iinni'o 
ln»iiinot "n 
00»3hlSft»i°0 

Otl»^Sfifif, •() 

iin»3if,f,ft*o 

on»3HHf,f.°n 
00»3iR«,f.'0 
no«3><Rftfi'0 
i>n»39Bf,f,°o 

oi)*3vpisr.'n 
«n«3'iPft«,'o 

l)0»3>/Hf,«,*0 
00»3':'Pft<,'0 
00»3SRft',"0 
on»3fS9f,ft*o 

?()« in^.ni "(I 

T0» J7i)ni •(» 

iw* 4it.ni 'u 
Ifflo iq«>n [ "(I 
lu».4n*ni "u 
VO'iTOI "(I 
|0» <rrn|•« 

to» ^p?o^ '0 

tfl»3P?OfO 
?0»3ft?OI'0 

!0*3f.2Ol'O 

ru»:-»nrni*ij 
tO'jnrnj'o 

(0»3nE0l°U 
JNls/q 

nil» i-M.ii,'° (1 
ilO» Jl)<,( I "0 

nil* ^» 'jitr'n 

lii-3(Utt •(> 
tP-sijqiF'n 
iri-4("'.o'o 
nn*3{q<rt "o 
0(»»3Hiin;>»o 
ni»»3i?q?'0 
nn»icnor'n 

nn«3*q/r'o 
on»^9nn'r*n 

niM3i.rt;v'o 
nn» iHn,?»*n 
no»3f,nn>*o 
nO»3i'^HF''(l 
no»3»'iqF*o 

no»3M/.9;»"0 
IIU«3'>'>(?*0 

lO-litiFA'O 
in-ii'/dF'o 
10-1^/IIF-O- 

-1 n ♦ j'<i» 11 "n 

-io» »9qn*o 
-to»4nqn'o 
-10»31"»n" n 
-jn»3fvj j'o 
lo'^pon "0 

jO»31»nt*0 
()0»3»qh6°0 
nn»4nr*ft«o 
nO>3n<rBB'>0 

tin»3tosi'o 
00»3>J//.9'0 
oo♦3f'^^'9°o 
00»3nB2q«o 
on»39Fqt>«o 
nO'SMRE'O 
no»3ic!E"o 

P0»3*»f,t*0 
noojss^t'o 

tn-3fl?'q«o 

3Nin/n 

U110 H M 1 ^ " 0 
On»1<>»Eq°o 
on* IlZqq'O 
nn» ?ioBq°o 
On»30H9'0 
00»3,?q»9°0 
00«4EZ69°(! 
oo»3yosi'o 
00»3E9tB'0 
no»3H»6«°o 
00»3J6if.*0 
to»3ti»ro 
I0»369n'0 
!0»3Ei2|''0 
»0»3IBEfO 
«0»3Z6»I°0 
\0o3E09t*0 
I0»3VUf0 
!0»?IJBro 
tO«3E«6fO 

In»3<rOI?*0 

I0»3d*eg'0 
tO»3H9Z7*0 
10<'3EZtZ*0 
II>»3E*E2°0 
lOo !E»E2°0 
JNIH/Ot) 

no'^Elv^'o i? 
on»3,?<»9<y''0  92 
00»3»Ef.*°0 SZ 
00»3Ei?q°(! tz 
00»3099q''0 EZ 
00»391?9''0 22 
0n»3SE69°0 12 
00»3fl6ii'0 02 
00»36I9P°0 bl 
00»36B66*0 91 
IO»32En"0 L\ 
I0»36i21'0 91 
10»3I»*I*0 SI 
IO»35I9I*0 ♦! 
I0»366il'0 C! 
I0»3066I«0 21 
tO»399I2«0 U 
I0»308E2*0 01 
10»3I1.52«0 6 
IO»3t5I2*0 9 
tO»3A162»0 i 
!0»3q90E'0 9 
10«3H9IE'0 g 
tO»3292E*0 ♦ 
IO»32gEE''0 C 
10»326EE°0 2 
IO»3rf6EE'0 I 
JNtd/d    iSI 

2  »X30NI aN033S 

00»36»>Ci'0 
00»3qiti*0 
00»3qi69*0 
00»30*99'0 
nO»3EBft9*0 
00»3EtE/*0 
no»3*?iii*n 
00»3*9tB'0 
00»30E99'0 
00»3ttHS'0 
00«3¥6q6*0 
tO»3BOO»*0 
to«3qqot*o 
!0»320IfO 
T0»39*H*0 
tO»36BtI*0 
10»3622I'O 
t0»3i92l'0 
(0»320EfO 
lO^SIEEfO 
10»329E1*n 
|0»3iBEt'0 
lO»3Bn*T*0 
I0»392*f0 
tO»3tE»fO 
10«3i»<H'0 
to'soqoi'o 
to»3oq»fo 
3Nn3/?3 

oo^siqqfl'o 
00»3REBB*0 
00*3B>t6*0 
00*3t6Ef>°0 
00»3q<r9iS'0 
00»3B?B6*0 
00»39*66'0 
00»3P6fi6«0 
00»3?B6f.'0 
00»3t066'0 
00»3rq/f,'0 
00*3n»9't*0 
00»3E9?H'0 
00»3q36B*0 
00»3i2qB"0 
00»3EZ0P'O 
00»3V9qi*0 
oo»3qooi*o 
00»3fi6EO"0 
oo»3tqiq'o 
oo»3*9oq*o 
00»3'»*EV»0 
00*3»ftqf0 
00»3t?H?"0 
00»3B?0?°0 
00»1i»?2t*0 
in-3*flovo 
I0-3»B0*»0- 

to*32isro 
IO»39IS»t"(> 
tfl»36t»f0 
!0«3?*Et°0 

tO»3qBt!'0 
in»3*oti°o 
I0»32?0I"0 
no»39n»ft*o 
00»3*5q9"0 
0D»30lSii*0 
on»3200i'n 
00»3EE?9«0 
00»306»c"0 
00»3i/i*°0 
00*3B60»*n 
0(I»3ftq»r'0 
00»3<>9H^"0 
00»39IE.>*0 
00*3fttHt"n 
00»3/iEro 
t0-3926f.°0 
tO-32H99*l) 
tn-3n90«''n 
I0-3Bin?*O 
20-3ftiS*f "n 

rO-3?*EB*'> 
E0-3?'rEWO 

00»30»E**0 
00»320S»*0 
00»39io»*0 
00»3iB/**0 
00»3699»'0 
00»3S'f*'0 
oo»39qf,r*o 
00<>3/»«>F*0 
00»3»?t)2*0 
00»3Bfln2'0 
00»3E«'?t'0' 
I0-36FHi''0 
to-3/fzi*n 
00»3»EM*0 
00»399lr*0 
00»32/*»*0 
00»30fBq*0 
00»3BiU*0 
oo»3E<?qB*n 
00»3>*M6*0 
lo»3/.nti*r» 
tO»322?fO 
lo»3t?rfn 
to»3Hn<>t'0 
I0»3i9*fn 
io»39iqi*n 
ln»3IE'^I*0 
to«3iEql*n 

•13 

•00»3qOE*'0 
■no«3q5o»''o 
•nO*3BfiE'0 
-no»3ifiqr°o 
-no»3f.»»/F°n 
-oo»3?q?'i'°o 
•no»3q/M'»'o 
-no»3no9q"o 
•00»3«»E«>9'0 
•no«3t9Fi*n 
•no»3?BrB'o 
•00»3fi/'>(S'O 
T0»3r9nt'n 
tn»3*pn''o 
to»39nrt°o 
to»3rE»Tt*n 
to»3Mqct*o 
tn»3|H9i'o 
I0«3f.6/.l*0 
tO»3I|f.!"0 
io»i»nt2'o 
I0»3no??'p 
t0»3HHt^''O 

to»3r«r2»fl 
I0»3?*E?°0 
ifl«3rqr?°o 
tn*3FqF?"o 

IM/M 

ln»3»nnT*o 
in»i(inot'n 
ln»i(inni*o 
in* 'onnj'O 
ln»3')ooi°n 
in»^t)oot "0 
lO'^UOOfO 
ln»3Uont*o 
lot^unoi'o 
ln»3uoofO 
!n»3onoi*0 
to»30not*o 
ln»5onni'n 
tn*3"nnt*o 
in»3unni'o 
tn«->onni*o 
ln»30nnt'0 
in* lOont'0 
ln»3"ont'0 
\nt Kinoi "0 
in»3«nnt'0 
lp»3innt°o 
ln»30ont '0 
io*3i)ont°n 
ln» innni'o 
in»3unoi 'n 
ln» mnnt °o 
ln» ii'nnt 'n 
4NI1H/1M 

10»3nFOI*0 
lO'lOEOI'O 
l«»?nEOI*0 
io*jnroi*o 
io» jnrnfo 
lO'Snrni'o 
t«»3nf:ofo 
loojnrni"o 
to»3nEni'0 
lo»3nrni'0 
!0<>3nrOI°0 
J0» 3nrni'0 
to»3nFni*o 
!0»3nroi°o 
io»3nrni*u 
lo»3nrni'o 
fo»3nrni*o 
to*3nEni'o 
TO* jnrni'n 
jo»inrnj'o 
t0»30E0l'0 
(o*3nrni'o 
10«<nrni'0 
tu»3nrot "It 
\o»^nroi*n 
l«»3nEnfo 
to*inrni'o 
tn»3nEni"n 
3Ntq/s 

no* njE»'o- 
nn»^»'>E*'o- 
no'^E^^^'n- 
oo«itl?*"n- 
nn*i'ii<rF'o- 
nil'lEEf 2*0- 
Oll*^»/?I°0- 

|l'-32Ht9'0 
no*3ftrq|*n 
nn*ii{)r?'o 

no»3B?qt'0 
nn»'JHu».r •« 
n»»3<?'.r?'''0 
n«»i»«,»>'o 
nii»-i|ps*'n 
nil* -itvqtk'o 
nn< ^Cgp^v"!) 
nfl»3,?q|**n 
nn*3unHE*o 
no»3.»"rE*o 
no* 37'»H?*n 
n(i«3tr??'n 
no*3e<?w| *o 
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StCONI)    IM)I »-        < 

1ST           JJ/PINF           HO/KTNf            IJ/UliMf              V/ulNf              S/blNK Ml/HllNK              M^CH                     CP                         K Y EI/LIINP 
1   0.33h«t'»Ul   0.^33q^♦Ul   n.xtJSl-1)1-0.Jilr'^t-iil   n,103lit«Ul U.lHu*it*Ul U,UWE*00   0.l51«t»01-U.55>i6E-01-0.*316E-0l O.H*/E*Ol 
?   U.33H4F*ai   0,23391.01   0.n»J3f-ni    O.JOr-fh-Ol   n.llliOltOl U.l0Uiit«Ul 0.111'EtOO   0.15HE.0 l-0.bb9b£-01 0.431faE-01 0.1'i«7E.0l 
3   0.33'^*K.01   0.?3?SMOl   O.blSb/t-Ul    0 .rt-./i'l:-II1   n.lOJuf.Ol U.lUUiUtOl 0.1637t.00   0. l*'»5E.O l-U,*907E-01 0.12'J?E*00 0.1**3£.0l 
*   0.3i;»<9f»01   0.??9JI .01   n.11631.flu   <i.l<t»-*t.OII   n.IOj'^f.Ol O.lOUnt.Ul O.H3*IE*00   0,l'it)3E.0l-0.36<*i;t-01 0.2l*HE*00 0.1*35E.01 
5 0.3200b.01    0.??4''l«Ul   O.llbth.OO   0. I vs U. .(HI   O.Hiii'n *lii li.lUUi't.O] 0.310HE.00   0. 1 S^yt.Ol-O . lf«Uht-0 1 0.2ya7E«00 0.1*?3E.Ol 
6 0.30H2E.01   0.?19rif.01   O.lHd^t.rto   n,^'^lhtt(\l^   <>. lil^-yf *o I u.lUucHOl 0.3892E.OO   U.I32?t.01   0.«SHlt-02 0.381Ht400 0.1'tObE.Ol 
7 0.<"i»3l-.0l O.^ll'-t.Ol U..'^H(lt.OO i..«"<o?h.OU P.I'I^Vf.dl U.lOUilt.Ol 0.<(69«E.00 0.12J4E.01 0.*lhlE-01 0.*622E»00 0.1389E.01 
fl 0.27»(f.F.Ul 0.203Hf.01 0.2/9'<t.«0 U. Jcf^i^f .00 0.1o2»ie.nl U.IUonE.Ul 0.5bl2E.0U 0.ll34t.01 0.7B91E-01 0.54U9t«00 0.13b7E.Ul 
9   0.2bl»if.01   0.19*9(.01   0.337th.OU   il.J'-tHr.OO   ll,lU2H>.nl 0.1(IU0L«UI O.h332E»00   0.1026E.01   0,1237E«00 0.6l60t.00 0.1J43E*0l 

10   0.2*37fc.01   U.lKSSHUl   O.J9'y2t.n0   U.3/"«2h.OO   n,lU2ur.ni U.lOOnt.Ol 0.71b/E*00   0,9l23t.00   0.1723E.00 O.bH93E.O0 0.13lbE.0l 
U   0.225SF.01   0.17b3f.(ll    O.'.b'tOlr.OO   0.3Hf.nt..0O   0.10271.01 0.lOO(ie«01 0.79H3E»00   0.7967E.00   0.22H2t + 00 O.7b76e.0O 0.12abE.0l 
12 0.2072e.nl    O.lhSlt^.Ol   0.b30bh.0U   0.3Mv,^t.OO   O.1027e.01 0.'>9y<-1.00 O.HM09t.OU   0.6«04E*00   0.2e73E.OO 0.a242E*00 0.12b6E.0l 
13 0.1H9*f.OI U.lbtMr.Ol 0,'i971K.OO 0, JH*3I-. no 0.1027t.ni 0. J'i-J'-f .00 0.9b3IE*00 0.&676E*00 0.3b31E.OO O.Hb'iyt.OO 0.1223E.01 
1* 0.17221*01 0.1*47F.«1 0.b62tU.00 0..171?*^.00 n.lU2^^.()l 0.9'y9i.E.no 0.10*Sf.01 O.lSHTE.OO 0.421HE.00 0,9<i*OE*00 0.1190E.01 
lb   0.1bf2K.01    0.13bne.01    0.72h2t.0U   O.J^IIr.OO   0.102r>F.Ol (l.yyot.OO O.UPbE.Ol   0.356flE.0O   O.4963E.O0 0.99fa7E»00 0.11b7E.01 
16 O.U12K.01   O.lPS'.h.Ol    0.7(ih*t.OO   n.J^'.3f.O0   0,102».F.01 0.999/e.OU 0.1203E«0l   0.2biaE«00   0.b73Ht»00 0.10*8E.0l 0.1124E«0l 
17 0.1277E.01   0.11h«K»()l   0.a422f.00   U .^r'tt .00   0.1U2II.01 O.-iy^Tt.UO 0.12BUE.01   0.17S7E.00   0.6bb'.£*00 ft,l'V'^3E»0l 0.1092E.01 
18 O.llbbMOl    0,108>'e.Ul   0."9321.00   O.^-irlif.OO   P.lO2^K.01 0.':*y97t»00 0.13b3E«01   0,9«lfcE-01   0.7*22E»00 0.1138E«01 O.lOblEtOl 
19 O.I0*7F.OI    O.lOl'-t^tOl    0.93h7t.0O   0.21'5'<t.on   0.l02h(.01 O.y99.,t*0n 0.1*23E*01   0.Z999E-01   O.a329E.O0 0.1I77E*01 0,1032E.0l 
20 0.9b3bl.OO   0.9*9U»00   0.9yHrit.OO   O.T/hOt.OO   O.lo2M.0i 0.999i,t.OO 0.1 tSHE.O l-0,29*SE-01   0.9276E.OO O.lZlbEi^Ol O.lOObE.Ol 
21 0.87**^♦0fl   0.fl9?U«00   fl.l«i3t.01   O.l-ln'Jfc.no   O.I02hf.ol 0.9'>9MK.00 0. IbtME .01-0.797HE-01   0.102HE«01 0.12b3E*01 0.9801E*00 
22 0.8o9bf.00   0.«4*2F.0O   O.lOtOI.Ol   0.9*v7t-0l   0,lo2^^.0l 0.'*yy7t»Oo O.lb0OE«0l-0.l209t*00   0.1l3bt»0l 0.1293E*01 0.9b89E»00 
23 0.7hfl9t.0O O.BOHOI .00 0.10b9f.Ol O.^Huht-Ol 0.102bH.01 0.99hMK.OO 0.1640E♦0 I-0.Ib18E*00 0.12blt*01 0.l33bt«01 0.9417E.OO 
2* 0.7282h.00 0.78*01.00 O.lO7b^.01 O.2'>u7t-01 0.1024f.nl 0.999,t.00 0. lb/3t .01-0. 1 72bE« 00 0.1381E.01 0.1389E«01 0.928aE.OO 
2b   n.694bf»00   0.7b84f.0O   0. 1 090t. 01-O.b If 11-o2   n.lo23F.01 O.lOOch.OI 0. 1 70aE.0 l-O. 1940E.OO   U.lb32E.01 O.UblEtOl 0.91b8E«00 
26 0.fab49K.00   0.7264K.0n   0. 1 1 0 U .01-O.Jllise-0 1    0.102bK.01 0.999'.e.00 0 . I 7* JE ♦0l-U.2l91t.00   O.lblbE.Ol 0.U51E»01 0,90lfaE*00                                                    ^ 
27 0.6200^*00   0.697bF.00   0. 1 1 Ibt .01-U .bw/3£_(P 1   (i.l02/£.f'l 0.9997t.00 0. 1 77hE .0 1-0.24 13E. 00   0.1698E.01 0.1441E*01 0.aBa9E.00                                                    SZ 

3^                             28   0.b8h91-.00   0.670(i^»U0   0. I I 2ih .01-0 .^Mi^h-01   O.I02f>K.ni O.'Jyj   £«0» 0. Idl 2£.01-0.2623E»00   0.1782E«01 0.1431E«01 O.H749E.0O                                                    C") 

»-• SECOND   INOEX=      4 TO 

1ST           P/PINF           HO/KINF           il/UltiF              W/ill(Jh              b/SlUF HI/HlINF              MACH                      CP                         X Y EI/EIINF                                                    ^ 
1 0.334bl«01   0.231^e*01   0.1f'3IF.O0-O.2Hl it-Ol   0.103U*»1 n.lOO(ifc»01 O.lb77t.00   0.14ft9£.0 l-0.a436E-01-0.4432E-01 0.1443E«0l                                                    y" 
2 0.334bF*01   0.23lHK.fll   0.1231K.n»   0.2'U3t-0l   O.lOJIt.Ol n.l00iir«01 0.1b77e.00   0.1489E.01-O.H43bE-01 0.4432E-01 0.1443E*01                                                    J^ 
3 0.3312K.01   0.23021.01   0.1321F*00   O.n.ilHt-nl   O.lOJlh.nl 0 .•J'V4i.t .00 0.19b2£.0O   0.146BE.01-0.773bE-01 0.1327E«00 0.1439E.01                                                    00 
4 0.32S1K*01    0.227?F.Ol   0.lb04f.00   o. I J-int .00   O.IOJIF.OI 0. yy^i.t .00 0.2b39F.OO   0. 1429E»01-0.6b78E-01 0.22a8E*00 0,1431E.Ol 
5 0.316bt.0l   0.2229F.01    0.1772L.00   O.ll'-.St.OO   P.lOJOt.Ol O.-jyy/t.OO 0.322OE.OO   0.1375E*01-0.4439E-01 0.3070E*D0 0.1420E.al 
6 0.30»^hK.Ol    0.2l7'.t*01   0.2l22t.OO   0.22-<lt.nO   o.HUUf.Ol 0.'<99/.t.o« 0.39bl£.00   0,130bE. 01-0.20b4t-01 0,3931£.00 0.1406E.01 
7 0.292be.01 0.210"! ♦Ol O.'-stlltOU O.Chubf.OO l'.IOJUf*01 0.'iy9»t«00 0.4707E.OO 0.1?22E«01 0.127HE-01 0.4761E»00 0.1388E.01 
a O.2779F.0I 0.2032f»0l fl.J022r.OO 0.JO14F..O0 0.10301.01 O.-iyy.HOO 0.b47fcE«00 0.1129E.01 0.49bbE-01 0.bb82E«00 0.1367E.01 
9   0.2b21F.01   O.lisnt.ol   0.3bbli-.00   0.3^V*r..oO   0.102'vF.fll o.'''V9-.h.0o 0.62bOE.OO   0.1029E.01   0.94h3E-01 0.636bE.00 0.1344E.01 

10 0.24bbK.01    O.lMbie.Ol    0.4l22t.no   0.3<.',>.t.OO   0.lo2'4F.fll 0.9'>9..t«0fl 0.702a£.00   0.923bE.OO   0.1427E.00 0,7139E.OO O.lSl^E.Ol 
11 0.228bF.0l   0.1771^.01   0,47131.00   O.J^f.'Jt.OO   n,l02He.ni 0,9H<y<,K.li0 O.7h03£.00   O.aibbE.OO   0.1991E*00 0.7U62E*00 0.1292E.01 
12 0.2117K.01   O.l^/HK.Ol    O.'.JlHt.OO   0.j'(»3f.00   n.lo2H(.ni 0.999:u«00 0,8b73f.00   0.7092E*00   0.2b80E«00 O.SbBlE.OO 0.1263E.01 
13 0.l9b3F.0l   O.lbHU.iil   0.b'.2U.no   O.J'M.'-r.no   0.102n.nl u.'jyjut.Oo 0.9333f.00   0.60b2t.00   O.3247E.00 0.9237t*00 0.1-r'34£.0l 
14 0.179bf.01   0.14911.01    O.f-Slle.OO   O.it'.Mt.OO   0,102/F.ni 0.y99tt*nn O, IOOHE.OI  •0,b049E.OO   0,393H£.00 0.989hE.OO 0,1204E.0l 
15 0.164ht'.01    0.140^*1 .01   0.7on|t.00   ii.Jr'^.lF.no   n,102t-F.0l 0.999uK.0u O.IOBIE.OI   0.4111E.ao   0.470OE.00 0.1049t.01 O.llVbE.Ol 
16 O.lbloF.Ol   0.I31WF.UI   O.7M'«f.O0   0. jn/,(h .00   0,102i,(.fll 0. S/y^-.t . 00 O.UblE.Ol   0.323BE.00   O.b491E.O0 0.1109t.01 O.lltbE.Ol 
17 0,13hbF.0l    0,124nF»OI    O.n 1 | m. iiu   o.-->■ 1 1 h. no   n.lo?e.(.iil O.yy'y-.t.OO 0.1219£.0l   0.2444E.00   0,634bE.00 0.1163e»01 0.1J17E.01 
18 0.1272F.0I    O.llh/h.Ol    O.HS/Jr.DU   0. ^•^ 1 i t. 00   O.lOPt-K.Ol o.-JyyiK.OO 0.1284E.01   0.l729t»00   O,723B£.O0 0.1219E.01 0.1090E.01 
19 0.11731'.01    0.1in?l:.0l   O.H»(hU.OO   0,,-l'^t I .(10   n,lo2'.i.ni 0.949sh»0n 0,1344f.01   0,109h£.00   U.B19ht.OO 0.1270E«01 0.106'DE.OI 

20 O.lOH^F.OI   0.104 11.Ill   n.M.cli-.1)0   o.li'-'U.nn   (i,l(i<'4F .111 0,9v'<-t.00 0,HOOK.01   O.b430t-01   0.'^211E»00 0.l326t.01 O.lOtlF.fll 
21 O.lollF.ni    0.9917I-.II0   O.H^s^i.oO   ii.l^ I'.r.(i0   n.|023F.0l 0.^^9/^.00 fl,l4b2E.0l    0.71BOE-02   0.1031E.01 0.1379t*01 O.lOi'OC.Ol 
22 O.9bO6F.0O   0.9<,9|e.uO   O.i90ci.ui>   0. I ^ I *. I . .10   fi.lo2jF.«l O.-^SWst.On 0, I49bfc.01-0.3139t-01   O.UblE.Ol 0.1442E.01 O.lOOlt.Ol 
23 0.90S3e.OO   0.917 te.DO   0.ino''h.01    Ii.yl, < t-.)l   li.l02r^F.01 n.',9ti4h.00 O.lb29t.01-0.b01bt-01   0.12H4E.01 0.1blO£*01 O.-ydbyE.OO 
24 n.H74U..OO   0.«'»Svf .0(1   o.Kn-'.t-.OI   11,1. Vf-^^l -ill    ri,l»2ut.ftl 0,99->^f.0ii 0.1 bb 7t .01-0./991E-01   0.1439t»0l 0.1602E.01 O.9/b8£.0O 
25 n.H4?7F.no   n.B7M'.0O   n.lnj-i.ol   li.3'.,'ii-ul    O.lolyi-.dl O.lUOi.l.Ol 0.1r>H6K»01-U.99ti9E-01   0.1626E.01 0.1721E.01 0.96'.9E.OO 
26 O.H0S3K.flo   O.M4S^r*(iii   n.ii.'.lr.Ol   u.l'l'.t-i;l    n.lul9F.01 i),'i9S'-'t .00 0 , 1 h 1 •SF ♦ 01-0 , 1236E. 00   0.1713E.01 0.1721E*01 0.9b27£.0O 
27 n.7709F.00 0,«!►•■■►,00 o . I "(. ti-. rtl-D . 1 i'Ur.'i-iij ii.lo<fiu.ul 0 . v-<9' t .on 0. 16431 .01-0. ItSSE.00 0.1800£*0l 0.1720t»01 0.9414E.OO 
2B   0,73HI'".Oii   0.7W'.'.. .1111   II. liUN-.(il-ii.^nV.H.i--(.l   n.luld^.oi ii.'*W'>i t .00 0, 1 67 1£ .0 1-0. l'iME«00   0.18HtiE«0l 0.1719E*01 0.92ybE*00 
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no*^sc'm '0 00*3?!F(i°ll ln».:(H99f0 IO«3H6PfO 91 
on*iiitvt'0 00* ^^JEh<^°0 tn»4{09f0 tO«3096fO ♦ I 
i)o*ionst 'n 00* 46EIV0 IU» JVF9l°n t0»3l^0e*0 El 
II0 • JI u »t " 0 oo«3''*q')*(i J0*1(,9'M°0 I0»32Kn?''0 21 
no*3''n>'f() on* 4nqE'j*« tn*4^oil°o I0»3ET!?*0 11 
no*3',;'Fr*n 00* in9t9'o lo»4{eii"o 10*320Zg*0 01 
no* irt^f. 1 "0 no* ^Lih^'v tO»JtS)i!°0 I0*309??»0 ft 
00* 4vr 11'0 00* 19lHt,''0 !n»406f fn !0*38tE2°0 B 
lo-3^nh»,•« no*399y?,''o in*;HtlMi°o I0*3'}9F?'0 L 
I0-360IW"n oo♦^o^t19°« in»^9E>tl'o tots^ovz-o 9 
I(l-4d<..l<i'0 00»3FI»S*0 to* JSSBl'O I0*30*VZ'0 9 
tO-1iFc^»;'0 00*3*rFc,'0 10««9BI''0 !0*329»?*0 ♦ 
|0-4i^tf?*0 00»3ES,^9'0 S0«308M!''0 \Qo3lb<fZ'0 e 
tii-i^^i 1 'n 00*42t^q-0 ln»39HHl'0 SOoS^Oqg'O 2 
|o-39ot fn- 00*3Zt^<i*0 I0»49tfdl°0 I0«3»092°0 I 

JMIO/A jNin/n JMIH/ON JNId/d           ISI 

2?   =lf30NI   ONOaSS 

to-3s;^ 
tll-3f.* 
10-3911 
tO-^i^f, 
no*39r' 
no* 360 
00* TTO 
00*3«rf, 
no»4t/. 
n»+3HF 
no*30f> 
110*3 IF 
00*3^9 
00*30/ 
00*3W9 
no*3t9 

no*3''t 
00*3i>i 
no*jnH 

00* 1FB 
00* 4i/ 
n»*T»r 
IO-3'jf. 
tO-lciO 
tn-3M/ 
tn-4iFt 
in-3^r 
|(l-3r;F 

Ifi'U 
Fft'O 
lh*0 

0 1 "0 
1 I'O 
r<I '0 
^fo 
11 • ti 

•rl'O 
St'0 
,t*n 
,1*0 
h\'0 
si'o 
sfn 
fo 

FfO 
^fo 
tfo 
III'0 
-.H'O 
IfO 
.'.>^'0 

II t • 0 
01 "o- 

no*30E06*0 
00*3fiB6B'0 
00*39<>68°0 
00*3/«8B"0 
On*3<»f.iB*0 
00*3f>99B*0 
no*3fi«<>R°0 
00*3fth^R*0 
00*30018*0 
00*30fl6i*0 
on*3oo/i*o 
On*3f.6*iL*0 

00*39ft2/*n 
00*3fiBO/ "0 

00»3?HM9*0 

00*39A99*0 

n0*3O9'»9*0 

00*32929*0 

00*30909*0 
00*38989*0 

00*32699*0 

OO»3£299*0 
00*3f.JiE9*0 

nn*3r929*0 

on* 3fi9lS*0 

no* 3/'.09* 0 
OO*3F9O9*0 
On*3F909*0 

3"itfi/n 

in»3b02l*0 
IO*3yH2I°0 
I0»3922!°0 
tO*JiE2ro 
10*39921*0 
10*32821*0 
to* 49SEt*0 
t0*3E9EI*0 
10*306EI*0 
lfl*362»ro 
I0*3»9»t*0 
tn*3l09t°0 
tO*3iE9J*0 
10*3»i91''0 
in*40l9t°0 
10*39*91*0 
10*32891*0 
10*391i1*0 
in*309il*0 
IO*3FHH*0 
I0*32«8I''0 
tO*3HEHI*0 
10*32981'0 
I0*32H8|*0 
10*39681*0 
t0*380b!°0 
t0*39tbl°0 
IO*J9l6l"0 
3MIH/0M 

I0*390EI 
tO*3HlEI 
IO*3ttE« 
10*36»EI 
tO*UiE1 
10*302*1 
I0*3£i*I 
10*32E9t 
10*3*691 
10*39991 
10*39U1 
1n*3tBi1 
10*3**91 
10*3«06t 
10*3Ei.6I 
tO*36E02 
10*3*012 
10*36912 
10*3EE22 
10*39622 
10»319E2 
10*320*2 
10*319*2 
10*306*2 
10*39192 
10»3£*92 
10*31992 
10«3i5S2 
3Nic</d 

*0 82 
•0 iZ 
♦0 92 
•0 92 
•0 *2 

C2 
22 
12 
02 
61 
81 
l\ 

•0 91 
*0 91 
*0 *t 
*0 El 
•0 2t 
*0 11 
*0 01 
•0 6 
•0 8 
°0 
•0 
•0 
•0 
"0 

o 
i 

i 
9 

9 

* 

£ 
0 2 
0 I 

iSI 

1? =i(J(iNi nNor»39 



Sf-CCNU INhfcX^ «!3 

f 
•^ 

1ST    P/PINF 
1 O.Z*56E*Ol 

3 O.H4*eE*01 
4 a.Z489E«01 
5 0.240bE*01 
6 0.2371E*01 
7 0.23ZSE»01 
B 0.22B6F*U1 
9   0.2Z37E*01 

10 0.21P<!E«0I 
11 0.212hE*01 
12 0.20f>HE*0l 
13 0.20lUE«01 
U 0.1951E*01 
15 o.ia<)2E*ni 
16 0.ie33E*01 
17 O.J77«E»01 
18 0.l71faE«01 
19 0.1657E<01 
20 0.1597t«0J 
21 0.1537E*01 
22 0.U79E»nl 
23 D.H?7E»0l 
2* O.I3B7E»Ol 
25 0.136aE«0l 
26 0.1343E*01 
27 0.1330E«01 
28 0.131BE*0I 

BO/RINF 
0.1861E*01 
O.lXblE^Ol 
0.1flB7f*0l 
0.1R*7ftOl 
0.|H3hE«01 
D.lHlQttOl 
o.uy^E^oi 
0.177fvk»0l 
O.17bJE*0l 
0.1723F»01 
0.1693t«0l 
0.1662E«al 
0.lA30E*0l 
O.lB'JHf iOl 
0.1'i<«bF*Ul 
0.1S3ZE*01 
O.U9Hl:«01 
0.14f>4t«al 
0.1429E«01 
0.1393E«0l 
0.i356E*0l 
0.1320t»0l 
0.12e8F«Ul 
0.1262F»01 
0.1?44E«01 
0.1234t«01 
0.l225t»0l 
0.1217F«01 

U/lJlNF 
O.S-i7yfe*OU- 
0.b379t«00 
0.b397E«00 
0.547«eK»0U 
0.'3b4JF-«U0 
0.bh39t»00 
0.67U'it*00 
0.b9Z2t»00 
0.b«6<*t»00 
0.624HE«00 

0.b42^f-*0<l 
0.tit>0''E*aO 
o,67y*>t*on 
0.597af♦OO 
0.717Uf♦00 
0.7353E«00 
O.IS44t«OU 
0.7726F»00 
0.79l7t»00 
O.aiObE.OO 
O.H29/K«00 
O.U4BUk*OU 
0.H64br:«0a 
0.tl774E«00 
O.8B«)3E*0a 
0.a91hK»no 
O.B9S7E«00 
0.b997t<00 

«/iJUF 
0. iKsHf-dl 
O.l'^'jMt-til 
0.17IS>-Ul 
O.b^S/t-lil 
O.0'^/4t-l>l 
0.7S/4h-0l 
0.9HU1F-01 
U. lll-:iHt*llO 
O.ll /7t«l>U 
0. J^y3t«iiit 
o,i.«<,nt»iiu 
o.l4|nttoo 
0. 14hUt«0« 
o.i'>/4t«nii 
0. i4'jnt*no 
o.li/st»oo 
0. l<ir,4F<lin 
O.l*^f.t*00 
o.i3nst«nti 
0.13r;St»Oit 
o.l>">6t*no 
O.U /4k«flil 
0.1»44t»0U 
o.in(;?t«flo 
0.'J7<)3t-lll 
0.9*J7E-0l 
0.91f7t-l>l 
0.li91lit-«l 

S/bINF 
0.U"^•^^ 'Ol 
0.l«i!'/k *ai 
o.uiJ^yF ♦«> 
fi.imm ♦ni 
o.ioi?/t*ni 
n. Iu^h^ «ni 
n.io^bKiOi 
0.|U2Jf ♦ol 
0.1021F»nl 
ft.i014F«01 
n.l0l7F«0l 
n.ioitif ♦«! 
0.1Ul4f»0l 
O-lUli-FtOl 
0,101 U ♦ n I 
o.lonyt toi 
().inoHt»ol 
(i.taohK»ni 
o.»uotiF«ni 
o.ioo<>f tol 
n.iufl3e «oi 
0. 100<rt«01 
O.lUUi'FtOl 
O.IOOlf: *0l 
o.iuoie *oi 
0 . 1 0 0 IK ♦ 0 1 
o.ionjF«n» 
0.1001F«01 

MT/HIINF 
0.1UU»F«01 
0.1U0liF«Ul 
0,99y>.t ♦oo 
a.ioune*oi 
o.luuiittoi 
0.99y4t»00 
o.ioont»oi 
o.iounk«oi 
o.'''<9vt*on 
o.iuont^oi 
o.loonF*oi 
n.loooMOi 
a.ioonb«oi 
0,'<994E*00 
o.iouat*oi 
0.99y9E«00 
0.louot»oi 
0.9y99t«00 
O.lOQOktOl 
o.looot*oi 
O.lUOOE^Ol 
0.tuonetoi 
Q.luunL«0l 
U.IUUIU >01 
o.luonLtoi 
u. lounttOl 
0. luoni: «0l 
0. lounh*oi 

MACH 
0.70?7F*00 
U.7027E«00 
0.70S4E*00 
0.?194E*00 
0.7315E«00 
0.747bt*00 
0.7733t«00 
0.79<.3E*00 
0.8203E«00 
0.8b03E*00 
O.U791£»00 
0,9089E*U0 
0.')390E«00 
a.9be2E*oo 
0.9y92t*00 
0,lO?Ht40l 
0.l0b9E»01 
0.lOfl9E«01 
o.n2ot«oi 
O.n5UE*0l 
0.11H2E*01 

0.1213E*0l 
0.1242E*01 
O.I264E*Ol 
0.1279E»01 
0.l2a9f♦Ol 
U.1296E^01 
0.1J03E«ai 

CP 
0.9242E«00 
0.9242t^00- 
0.919St^00- 
0,9070E^OO- 
O.B91BE^OO 
0.a704E^00- 
0.8438t^00- 
O.ai6SE^0O- 
0.7Bb5E^00- 
0.7b07E^OO- 
0.7148E^00- 
0.67B3E+00- 
O.b413E^0a- 
0.6040E^OO- 
O.Sb65E«00- 
0.5290E+00 
0.4917E^OO 
0.4b45E^OO 
0.4170E^00 
0.3790E^00 
0.3409E^O0 
0.3041E«00 
0.2713E^00 
0.2455E^00 
0.22B4E^00 
0.2177E^00 
0.2a98E^00 
0.20iaE^Q0 

0,6239E+00- 
0.6239E^00 
0.bl47E^00 
0.fal40E*00 
0.bB27E^00 
0.573BE^00 
0.b349E^00 
O.bOBUt^OO 
0.4bB2£^00 
U.4200E^0O 
0.3b3faE^00 
0.29HbE^00 
0.214bE^OO 
0,1371t+00 
0.303bE-OJ 
O.7fl6bE-0l 
0.2ia7E«00 
0.3743E+00 
0,5678E+00 
0.797aE^OO 
0.108*E^01 
0.1446E;01 
0.1911£^01 
0.2544E^01 
0.342BE^Ol 
0.357BE^01 
0.3727E^0l 
0.3fl7bE+0l 

0.6b37E-0l 
0.b637E-01 
0.19B9E+00 
0.3343t+00 
0.4bb3E^00 
O.bOblE^OO 
0.7402E^00 
O.BBblE^Ofl 
0.1U2bE^01 
0.UB3E^0l 
0.J329E+01 
0.lb02E^01 
O.lbblE^Ol 
O.lBbbE^OI 
0.2039E^0J 
0.?^b6E + 0l 
'l.2486E^0l 
0.27b2E«0l 
0.3a43E^01 
0.3399E*0l 
0.3761E»01 
0.427aE^0l 
0.4Bb2E^01 
0,S63BE^01 
0.667lE^0l 
0.faa44E^01 
0.701bE^01 
0.7|82E^01 

EI/EIINF 
0.1320E^0I 
0.132UE^Ol 
0.131UE^Ol 
0.|3lbE^0l 
O.UlOE^Ol 
0.1304E^0l 
0.1296E^0l 
0.12U7E^U1 
0.1278E^0l 
0.12&7E^0l 
0.12b6E^0l 
0.1244E^0l 
Q.1233E^0l 
0.122U^0l 
0.l209E^0l 
0.ll97E»0l 
0.11B4E^0l 
0.U72E^0l 
O.Ub9EtOl 
0.1l'»7E^0l 
0.U33E^0l 
O.llZOE^Ol 
O.llOBE^Ol 
0.1099E^Ol 
0.1093E^Ot 
0.1089E^01 
O.lOBbE^Ol 
O.lOaSE^Ol 

SONIC LINE LOCATION 

XSL* 0.3795E+00 YSL = 0,781lt«00 

XSL« o.3ao*F^oo YSL = 0.84b?E^00 

XSL« 0„3H42F«00 tSL = 0.9ll?t^00 

KSL = 0,3B65E^00 YSL = 0.9a2bE«00 

XSL» 0.3H70t«00 VSL = 0.l0b3E«Uj 

KSL = 0.3H69E^OO YSL = O.U2bt^O| 

XSL« 0.3B2Pt*00 YSL = O.U97t«01 

XSL- 0.377bt«00 YSL = O.I272k^Ol 

XSL« 0.3bB6F^OO YSL = 0.134bL^0l 

XSL» 0.3b74F^flO YSL = 0.1419t*0| 

XSL. 0.342U>D0 YSL = 0.l490E^lll 

XSL« 0.32bie^00 YSL = 0.Ibb4t♦«! 
XSL« 0.304bt^00 YSL = O.Jo2t>t^01 

XSL = 0.2825E»00 YSL = 0,IbHHt♦Ol 
XSL« 0.2b7JE^00 YSL = 0.l747t^01 

XSL = 0.2305F^00 YSL = 0.lB03t^Ol 

XSL« 0.2004E^OO YSl = 0.1Hb4t^Ul 

XSLx 0.1f.93E»00 YSL = O.l-^Olt^OI 

XSLc 0.I344E^00 YSL = 0.19*lt^Ul 

XSL» 0.9B31E-01 YSL* 0.197Ht^0l 

X5L« 0.5771f-01 YSL = 0.2«0bt^Ul 

XSL« O.lbbOE-fll YSL = 0.20i!7t^01 

XSLs -0.2720E-01 YSL = 0.2U4bE^01 

tn 
s: 
o 
—j 

CX) 

I 

CO 

PtHCENT   EHHOH   IN   HT=      U.4014K^OO 

PBESSllRF   OB»r.   = I.l07239b37f 

Kt'S   Of   HtHCtNT   ErtHOM   IN   HT=     0.4l4lt-0l 
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AXISYMMETRIC FLOW OVER NOSETIP 

HACH NUMBER = 2.00 
RATIO OF SPECIFIC HEAT 
TMETA MAX. IN DEGREE = 
CF ■ 10000.0000 
IRl =  0 
IM2 s  0 

■•   l.«0 
120.000 

JMAXc   28 
KMAX>   18 
JNM=   25 
ITER » 600 

(JUMCTURE OF SPHERE AND CONE) 
(TIME STEPS FOR THIS RUN) 

FREE STREAM CONDITIONS 

I 

CO 

PINF(PRESSURE) =  1.0000 
RINF(OENSITY) =  1.0000 
OINF(TOTAL VEL.) =  2.3654 
AINFfSOUNO SPEED) =  1.1832 
UINFrU COMP.) =  2.3654 
VINF(V COMP.) =  0.0000 
HTINF(T. ENTHALPV) =  6.3000 
ETINF(T. SPEC. ENERGY) =  5.3000 
SINF(ENTROPY) =  1.0000 
EIINFCINTEHNAL ENERGY) =  2.5000 

NORMALIZED DISTANCE FROM BODY TO SHOCK 
0.000000  0.058824  0.117647 
0.588235  0.647059  0.705882 

0.175471 
0.764706 

0.235294 
0.823529 

0.294118 
0.882353 

0.352941 
0.941176 

0.411765 
1.000000 

0.470588  0.529412 

00 

I 

STAGNATION PRESSURE PT= 5.6404 

STARTING BODY AND BOW SHOCK LOCATIONS 

XB 
0.000993 
0.000993 
0.008923 
0.024719 
0.048257 
0.079350 
0.117751 
0.163154 
0.215201 
0.273476 
0.337519 
0.406820 
0.480830 
0.558961 
0.640592 
0.725077 
0.811743 
0.899904 
0.988860 
1.077904 
1.166329 
1.253435 
1 .J^f\^.^R 

'Yd- 
-0.044547 
0.044547 
0.133287 
0.220969 
0.306897 
0.390389 
0.470783 
0.547439 
0.619750 
0.687141 
0.749079 
0.805070 
0.854571 
0.B97488 
0.933181 
0.961466 
0.982120 
0.994978 
0.999938 
0.996951 
0.986070 
0.967353 
0.9-10956 

XS 
-0.332571 
-0.332571 
-0.318574 
-0.2V5024 
-0.263572 
-0.22b225 
-0.1d0623 
-0.130132 
-O.0f3B59 
-0.011681 
0.056758 
0.13205B 
0.215092 
0.3U7047 
0.4U9499 
0.5<;45U 
0.6ti4783 
0.8UJ867 
0.9/0476 
l.Wti942 
1.419903 
l.ni354 
2.0/0290 

YS 
-0.059421 
0.059421 
0.177331 
0.293413 
0.407449 
0.519540 
0.630000 
0.7392'<8 
0.846018 
0.956841 
1.056540 
1.177980 
1.292135 
1.410116 
1.533200 
1.562888 
1.800968 
1.949611 
2.U1494 
2.289979 
2.489360 
2.715216 
2.974924 

THETA 
0.044562 1 
0.044562 2 
0.133685 3 
0.222808 4 
0.311931 5 
0.401054 6 
0.490178 7 
0.579301 a 
0.658424 9 
0.757547 10 
0.846570 u 
0.935794 12 
1.824917 13 
1.114040 14 
1.303163 15 
1.292285 16 
1.381410 17 
1.470533 18 
l.b59656 19 
1.548779 20 
1.737902 21 
1.827026 22 
1.915149 23 



TO»389tfO 
10»39*»!'0 
to»9cn<;t'o 
tO»39S';l'0 
!0»3909l*0 
T0»3Z59I'0 
tO*3259l*0 
\0*3lZll'0 
I0*39q/l'O 
I0»39il/f0 
tO»3t6/fO 
TO*3BftiI'0 
tO*386Zl°0 
JNn3/13 

00*3IBBB*0 
00»3t»Efl"0 
00»30Ci/*0 
00»36£0/»0 
00*3S9C9'0 
00»3It9S*n 
00*36IB»*0 
00»3966C*0 
00*35CIfO 
00»31<;ZZ'0 
00»3I9CfO 
I0-3i»S**0 
lo-3/*g»*0' 

00*3509V0 
00»3*S9e'0 
00*3E9IfO 
00»39tSE'0 
00*30»6I*0 
00»3*t*f0 
tO-3/B96'0 
10-3*8/5*0 
10-369/8*0 
?0-3E2Bi:*0 
t0-328t«*0- 
t0-3*96I*0- 

•t0-3*96t*0- 
X 

00*3»S9»*0 
00*30t6S*0 
00*3»5Z/*0 
00»39e9B"0 
T0»3*00t*0 
tO»36Et!*0 
T0*3692t*0 
I0*39BEI*0 
I0»399*t*0 
tO*3E99T°0 
10»3B!9t*0 
IO»39»9I*0 
I0*39»9l°0 

I0*39t2t*0 
I0*3Entt*0 
00*39I66*0 
00*3BtB8'0 
00»36ri/*0 
00»38i99*0 
00»3/Z99*0 
00»3tB9»*0 
00»36E9£*0 
00»3Z19Z"0 
00*3809t*0 
tO-3?929'0 
tO-3Z9Z9*0 
HDVW 

00»3E666*0 
00»3t666*0 
00*32666*0 
00*3I666*0 
00»3E666*0 
00*3E666*0 
00*39666*0 
00*39666''0 
00*3/666*0 
00*3*666*0 
00*3»666°0 
00*36666"0 
00*36666*0 
JNUH/AH 

T0*3»Elf0 
ln*3»ctl*0 
tO*39Ett*0 
I(t*39ElT*0 
lO«3/EU*0 
ln*3flElt*0 
lO*36Ell*0 
I0*30*tt*0 
tO*30*Tl'0 
tn*31»ll*0 
tn*3t*tl*o 
T0*3I*n"0 
lO*3I*tl*0 
JNIS/S 

O0*36a/E*0 
00*3698E*0 
00*3B26E*0 
00*39/8E*0 
00*3Z8/E°0 
00*3E9»E*0 
00*360tE"0 
00*3Z99e*0 
00*3/E12'0 
00*3E9S1*0 
t0-3E0E6*0 
tO-3»90E*0 
tO-3*90E*0- 

oo*3or19*0 
00*3BBE9*0 
00*38E9»*0 
00*3E06E*0 
00*3E6tE"0 
00*3EE9e*0 
00*30E6t*0 
00*390»t'0 
10-3BE96*0 
I0-39»Z9*0 
I0-3»06E*0 
10-30/82*0 
10-30/82*0 
JNlO/n 

lO*d6S9t°0 
t0*39EBl°0 
t0*3/t02*0 
10*39612*0 
10»32/EZ*0 
10*3/E92"0 
tO»30692*0 
10*39292*0 
10*3t*62*0 
tO*3/20E°0 
10*3B80£*0 
I0*3t2ie*0 
lO*312Tt*0 
JNIU/OH 

l0*3t0E2*0 Et 
10*39992*0 2t 
10»31EOE"0 n 
t0*3BI<ltE''O 0| 
lO»30teE*0 6 
I0*306I»"0 8 
IO*32S9>*0 / 
10*3088**0 9 
«0*32915*0 9 
10*3//E9*0 ♦ 
tO*30E9g*0 E 
I0*3E199*0 2 
10*3E199*0 t 
JNId/d    1st 

2  =X3aNI 0N033S 

I 

00 

o 

00*39E9/*0 
00*3/9E/°0 
00*3020/*0 
00*3/9/9*0 
00*32IB9*0 
00*35*I/*0 
00*3/I9/*0 
00*30/T8*0 
00*326/8*0 
00*309*6*0 
!0*39!01*0 
t0*3/90l*0 
T0*3B9tt*0 
10*36221*0 
t0*3662t*0 
t0*3/9Et*0 
tO*32E*t*0 
10*3E6*1*0 
t0*3l99l*0 
10*3*091*0 
10*31991*0 
T0*3E69l*0 
tO*362/I*0 
10*389/1*0 
10*36//T*0 
I0*3*6/T°0 
10*300Bt'0 
10*30081*0 
JNII3/I3 

00*3E2E/*0 
00*369//*0 
00*39128*0 
00*30998*0 
eo*3t/06*0 
00*30T*6*0 
00*3*/96*0 
00*3t9B6*0 
00*30/66*0 
00*36666*0 
00*30966*0 
00*31296*0 
00*39196*0 
00*32EE6*0 
00*39/69*0 
00*3/*9e*0 
00*3tqOB*0 
00*3l6*/*0 
00*3t/89*0 
00*3/6t9*0 
00*3*/*S*0 
00*3Bn/**0 
00*3*06E*0 
00*3690E*0 
00*30t22*0 
00*3EEEI*0 
I0-399***0 
lO-399***0- 

A 

tO*32E/t*0 
10*3*591*0 
tO*3//9t*0 
10*30091*0 
10*312*1*0 
tO*36EEfO 
lO*3E92f*0 
tO*399n*0 
10*38/01*0 
00*36896*0 
00*36668*0 
00*3/119*0 
00*3t92t*0 
00*390*9*0 
00*30659*0 
00*3808**0 
00*3890**0 
O0*35/Ee*0 
00*35E/2*0 
00*32912*0 
00*32E91*0 
00*38/tT*0 
lO-35E6t*0 
10-3928**0 
l0-32/*2«0 
20-3E269*0 
E0-3/266*0 
E0-3/266*0 

X 

00*30/92*0 
00*32692*0 
00*35282*0 
00*36162*0 
00*30062*0 
00*38//2*0 
00*38/92*0 
00*320C2*0 
00*3IE6t*0 
00*32S*T*0 
10-3*559*0 
10-30921*0 
10-310E/*0 
00*362/1*0 
00*35582*0 
00*3111**0 
00*359*5*0 
00*36069*0 
00*39eE9*0 
00*30896*0 
t0*32Ell°0 
10*36921*0 
10*316E1*0 
10*366*1*0 
'10*3//91*0 
10*39E91*0 
10*39991*0 
10*39591*0 

do 

-00*3E/9E*0 
-nO*3/*EE*0 
-00*39/62*0 
-00*390/2*0 
-00*319/2*0 
-00*3lllE*0 
-00*3159E*0 
-00*309E**0 
-00*39225*0 
■00*3*/29*0 
■00*306*/*0 
-00*3E/88*0 
10*30*01*0 
10*3/021*0 
10*399E1*0 
I0*3*/91*0 
10*3/9/1*0 
10*39961*0 
10*36912*0 
10*38*E2*0 
10*39292*0 
10*36992*0 
tO*32Ee2*0 
10*39562*0 
10*3**0E*0 
10*3601E*0 
10*32ElE*0 
10*32E1E*0 

IM/M 

10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
tO*3000l*0 
10*30001*0 
10*30001*0 
JNUH/IH 

ln*30*ll*0 
1(1*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10*30*11*0 
10»30*H*0 
3N1S/S 

00*31699* 
00*3/9/9* 
00*38985* 
00*3/699* 
00*38/6*° 
00*3E*6E* 
00*3/882* 
00*3**81* 
10-3B5E9* 
10-31511* 
10-3E166* 
00*39//l* 
00*3E9*2* 
00*39E0E* 
00*3I6*E* 
00*3128E* 
00*3920** 
00*3101** 
00*3990** 
00*3989E* 
00*3219E* 
00*3*22E* 
00*36*/2° 
00*32/12* 
00*31/91* 
10-36628* 
10-39622* 
10-39622* 
JNIO/fl 

0-00* 
0-00* 
0-10* 
0-10* 
0-10* 
0-10* 
O-IO* 
0«I0'* 
0-10* 
0 10 

00* 
00* 
00 
00* 
00 
00 
00* 

0 00* 
0 00* 

00* 
00* 
00 
00* 
10- 
10- 
10- 
20- 

0-20 
JN 

3/986*0 
36866*0 
39101*0 
30*01*0 
3E/0l°0 
39601*0 
32011*0 
3E601*0 
30/01*0 
3EE0t*0 
3*986*0 
3*/26*0 
3E199*0 
3E89/*0 
3901/*0 
30629*0 
3*9*9*0 
3/E9**0 
39C8E*0 
3690E*0 
3E9E2*0 
302/1*0 
39911*0 
3SO0/*0 
309SE*0 
39111*0 
3*201*0 
3*201*0 
lo/n 

lO*3t9E2*0 
10*32/22*0 
10*3E812*0 
10*3*602*0 
10*39002*0 
10*39161*0 
10*39281*0 
10*3/E/1*0 
10*39*91*0 
10*36591*0 
10*30/*1*0 
10*31gEl*0 
10*32621*0 
10*3E021*0 
10*3*111*0 
10*39201*0 
00*3S9£6*0 
00*3*9*9*0 
00*3E/9/°0 
00*32899*0 
00*316/9*0 
00*3006**0 
00*3600**0 
00*3B11E"0 
00*3/222*0 
00*3/EEl°0 
10-399***0 
10-399***0 

S 

00*3*082 
00*329*2 
00*36802 
00*38281 
00*31981 
00*3E222 
00*318/2 
00*3*55E 
00*3*65* 
00*35E65 
00*3509/ 
00*32*96 
10*3*021 
10*3*8*1 
10*366/1 
10*31512 
10»30E92 
lO*35Eb2 
10*38*EE 
10*399/E 
10*3891* 
10»3t9S* 
10*3968* 
10*39619 
10*391*5 
10*36/55 
10*39£95 
-10*39E95 
3NId/d 

*0 Be 
*0 /? 
*0 92 
*0 5? 

*Z 
£2 
22 
12 

*0 OZ 
•0 61 
*0 91 
*0 IX 
*0 91 
*0 51 
*0 *1 
*0 Et 
*0 21 
*0 It 
*0 01 
*0 6 
*0 9 
*0 / 

9 
5 
* 
E 
2 
I 

ISt 

I 
«=c 

1  =X3aNl aN0D35 

3U3HdS   H3A0  OlSUHOIJ  3Iill3HHASIXV 

NOinrnnDiWD JO auj  3HI iw 
90t9E*2 961/2*2 

*£/£/•! *29*9*l 51699*1 900/**! 960BE*1 
0*9*8*0   lE/5/*0   12899'0   216/5*0   £006**0 

92 96E*6«*2 
/2 96E*60*2 
92 96E*60*Z 
52 96E*60*2 
*2 2/2500*2 

5910I6*E 
00*22B*E 
/*22E/*E 
*8*6E9*£ 
2**B/2*E 

10-36892*0- =OdS VHS XWH 
*eaei*2  I/E60*2  29*00*2 
/9l62*t   9/202*1   99£tl*l 
E600**0   *811£*0   5/222*0 

99299S*E 
S897l**E 
*2//92*E 
/5210l*E 
flSEt2S*2 

82 =r 
£5516*1 
65*20*1 
S9E£1*0 

20-39*06*0 
E*928*l 
6*5E6*0 
95**0*0 

l*£2E/*0 
2069//*0 
*9*12B*0 
520998*0 
160/06*0 

= a33dS   >tDOHS   30   SWM 

HX9N3-I  3UV 

6*51E/*1 
99£*S9°1 
£BU/9*1 
000009*1 
9E602*'l 



1> 
I 

l<t 0, 

lb 0, 

16 0, 
17 0, 
IB 0, 
19 0, 
iO   0, 
21 0, 
22 0, 
23 
24 
25 
26 
27 
28 

1977E.nl 
16H6E»01 
1427E*nl 
1204E+01 
1013E*01 
8544E*00 
7233E*00 
6184E*00 
5364E*00 
4765E*00 
4373E*00 
4049E»nO 
3764E*00 
35fl3E*00 
3411E*00 

0.148BE»ni 
0.1329F*01 
O.n80E«01 
0.1044F»01 
0.9221E*00 
0.8148E«00 
0.7214F»00 
0.6424F»00 
0.5772F*00 
0.5273E»00 
0.4933F*00 
0.4639E*00 
0.4384E»00 
0.4236E«00 
0.4102E«00 

0.6R50E 
O.T^3lE 
0.6161E 
0.8727E 
0.9P22E 
0.9640E 
0.9978E 
0.1024E 
0.1042E 
0.1052E 
0,10Stt£ 
0.1060E 
0.in59E 
0.1058E 
0.1057E 

♦00 0, 
• DO 0. 
• 00 0, 
♦ 00 0. 
• 00 0, 
♦ 00 0. 
♦ 00 0, 
♦01-0. 
♦01-0. 
♦01-0. 
♦01-0. 
♦01-0. 
♦01-0. 
♦01-0. 
♦01-0. 

3444F^00 
3092F^00 
26'36F*00 
2160F*00 
1613F^00 
104U>00 
4579E-01 
1099E-01 
6465E-01 
1118E^00 
1508F+00 
1B88E*00 
2260E^00 
2580E+00 
2a94E^00 

n.ll33E^01 
O.U33E^ui 
0.U3Jt^0l 
n.ll33£^01 
0.1135E^U1 
0.1138t^Ul 
0.1143E^Ul 
0.1149E^U1 
O.ilSdE^Ul 
0.1157E^U1 
0.1ir6£tUl 
0.1187E^01 
O.U94£^0l 
0.U93E + 01 
0.U87E^0I 

0.999 
0.999 
0.999 
0.999 
0.100 
0.100 
0.100 
0.100 
0.100 
0.999 
0.100 
0.100 
0.998 
0.997 
0.995 

3E^00 
5E^00 
6E^00 
9E^00 
0E*01 
OE^Ol 
OE + Ol 
lE^Ol 
lE + 01 
BE^OO 
OE + Ol 
OE + Ol 
5E + 00 
1E*00 
4E^00 

0.1330E^01 
0.1445E^01 
0.ISbOE^Ol 
0.1674£^01 
0.178faE+01 
0.1894E^01- 
0.1995E+01- 
0.20b7E^01- 
0.2166E*01- 
0.2227t^01- 
0.2271E«01- 
0.2306E+01- 
0.233aE^01- 
0.2368E^01- 
0.2403£^01- 

0.3491E^OO 
0.2451£^00 
0.1b27E^O0 
0.7298E-01 
0.4r83£-0^ 
0.b201E-Ol 
0.9883E-01 
0.13b3E^00 
0.1656£^00 
0.1870E«00 
0.2010£«00 
0.2125E*00 
0.2227E^0O 
0.2292E^0U 
0.2353£^00 

0.5393E 
0.62?9t 
0.7095E 
0.799 7E 
0.U925t 
0.9879L 
0.10B6E 
O.UB&E 
0.1290E 
0.1397E 
0.1512t 
0.1638E 
0.1722E 
0.1805E 
0.1889E 

♦ 00 0 
•00 0 
♦ 00 
♦00 
♦00 
♦ 00 
♦01 
♦01 
♦ 01 
♦01 0 
♦01 0 
♦01 u 
♦01 0 
♦01 0 
♦01 0 

.9374E^00 

.9791E^00 
il016£^01 
.1045E^01 
il0b9E^01 
ilOBbE^Ol 
.1097E^01 
ill03£^0l 
,1106E^01 
.1104E*01 
1103E^01 
llUbE^Ol 
,1072E^01 
.1038£^01 
,1005E^01 

SECOND INDEX=  3 

1ST    P/PINF HO/RINF U/QINF V/QINF S/SINh HT/HTINF MACH 
t O.S609E*01 0.3119E^01 0.5704E-01- -0.3081F-01 0.1141E^Ul O.IOOIE^OI 0.9669E-01 
2 0.5609E^01 0.3U9E^01 0.5704E-01 0.3081E-01 O.U41E + 01 O.IOOIE^OI 0.96b9E-01 
3 0.5540E^01 0.3093E^01 0.6S84E-01 0.916aE-01 O.U40E^Ul O.IOOIE^OI 0.1713E^00 
4 0.5397E^0l 0.3036E^01 0.9174E-01 0.1502E^00 0.1140E«01 O.lOOlE+01 a.2640E^aO 
5 0.5190E«01 0.2954E*01 0.1?46E*00 0.2047E^00 0.1139E+U1 0.i002E*Ol 0.3616E^00 
6 0.491flE^01 0.2844E+01 0.1663E^OO 0.2537E*00 0.U38E^0l 0.1002E^0l 0.46l3E^aO 
7 0.4605E+01 0.2716E+01 0.2157E^00 0.2954E^00 0.1137E^01 O.IOOIE^OI 0.561B£^00 
a 0.4257E^01 0.2570E*0l 0.2720E^00 0.32a4E^OO 0.1136E^01 O.IOOIE^OI 0.6627E^00 
9 0.3a94E^0l 0.24l4E^0l 0.3336E*00 0.3S27E*00 0.1134E^Ul 0.1001E*0l 0.7644£^00 

10 0.3519E^01 0.2247E^01 0.3993£^00 0.3673E^00 0.U33E^01 O.lOOlE+01 0.8672£^00 
11 0.3151E^01 0.2079F*01 0.4670E«00 0.3730E*00 O.IUIE^OI O.IOOIE^OI 0.9709E^00 
12 0.279?E^01 0.1909E^01 0.5355E^00 0.3689E^00 O.lUOE^Ul O.IOOIE^OI 0.1075£^01 
13 0.245HE^01 0.1744E^01 0.6026E^OO 0.3563E»00 0.1128E^01 O.IOOIE^OI O.llBOE^Ol 
14 0.214«E^01 0.1586F^01 0.6674E^00 0.3351E^00 O.U27E^01 O.IOOIE^OI 0.12a3£^01 
15 0.1871E^01 0.1438E+01 0.7?83E^00 0.3071E*00 0.1125E^01 O.IOOIE^OI 0.13b6£^01 
16 0.162SE^01 0.1301E«01 0.7S46E*00 0.2728E^0O 0.1124£^U1 O.lOOOE+01 0.14B7E+01 
17 O.UUE^Ol 0.1177E^01 0.8353E*00 0.2342E+00 O.U23£^Ul O.IOOIE^OI O.lSBBE^Ol 
18 0.1?27E^01 0.1066E«01 0.a802E^00 0.1923E*00 0.1122E^U1 O.lOOOE^Ol 0.1679E+01 
19 0.1072E^01 0.9681E^00 0.9190E^00 0.1490E^OO 0.1122E^01 O.lOOOE^Ol 0.1769E^0l 
20 0.9429E^00 0.BB35E^00 0.9518E^OO 0.1053E*00 O.UZIE^UI O.lOOOE^Ol 0.1B54E^01 
21 0.8377E^00 0.B121F^00 0.9788E^00 0.6298E-01 0.U21£^0l O.lOOlE^Ol 0.1931E^01 
22 0.7541E^00 0.7ij35E*flO 0.9997E^00 0.2330E-01 0.1l21E^0i 0.1000E«01 0.1999E+01 
23 0.6928E^00 0.7104E^00 0.1015E^01-0.1131F-01 o.lueE^oi 0.9995E^O0 0.2055£^01 
24 0.6515E^00 0.6825E*00 0.1027E^81- ■'0.4026E-01 0.1112£^U1 O.lOOOE^Ol 0.2105E^01 
25 0.6109E^O0 0.6b28F^00 O.inSBE^Ol- ■0.679BF-01 O.UlOt^Ol O.lOOlE+01 0.21bl£^01 
26 0.5667E»00 0.6172F*00 0.1046E*01- ■0.9577E-01 0.1114E«U1 0.1001E*01 0.2193E^01 
27 0.5287E*00 0.5a57E»00 0.1053E^01- •0.1211E^00 0.1118E*U1 O.IOOIE^OI 0.2231E^01 
28 0.4931E^00 0.5571E+00 0.1059E^01- -0.1469E+00 0.1U9E^U1 O.IOOOE+Ol 0.2274£^01 

CP 
0.1646E^0l- 
0.164bE*01' 
0.1622E^01' 
0.1570E^01' 
0.1496E^01 
0.1399E^01 
0.1287E«01 
0.1163E^01 
0.1034E^01 
0.B997E^00 
0.7681E^O0 
0.6400E^OO 
0.b206£<oa 
0.4100E^00 
0.3U2E^00 
0.2231E^00 
0.1468E^00 
0.8ia2E-01 
0.2573E-01 

■0.2041E-01 
-0.5795E-01 
-0.8782E-01 
-0.1097£^00 
■0.1245E^00 
-0.1389E^00 
■0.1547E+00 
-0.1683E«00 
-O.laiOE^OO 

■0.4027E-01- 
•0.4027E-01 
•0.3256E-01 
•0.1707E-01 
0.7n4E-02 
0.3633E-01 
0.7599E-01 
0.119b£*00 
0.172B£^00 
0.2297E^00 
0.2951£*00 
0.3640£^00 
0.4402£*00 
0.bl97£^00 
0.6052b*00 
0.6939£^00 
0.7877E^00 
0.8850£^00 
0.9870£^00 
0.1094£*01 
0.1206£^01 
0.132b£*01 
0.1456£^01 
0.1603E^01 
0.1776£*01 
0.1866E^01 
0.1956E^01 
0.2046£«01 

•0.4639E-01 
0.4639E-01 
0.13B9E«00 
0.2304E^00 
0.3202E+00 
0.40B6£*00 
U.4931E^00 
0.5759E+00 
0.65J2E^00 
0.72a6E+00 
0,7970E^OO 
0.8632E«00 
0.9215E^00 
0.9774E+00 
0.1025E^01 
0.1070E+01 
0.U07E^01 
0.1143E*01 
O.inOE^Ol 
O.U98E*01 
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lu o.ift8nE*oi 0.135BF*01 0.8nH4E»00 0.2?S1F»00 n.l094E*Ul 0.1000E*01 0.1b09t*Ul U,2428E»00 0.8627E»00 0.1J64£»01 0.1237E«01 
19 o.ls-)<,F»ni n. 1 ^7f,F«n 1 O.H(, 1 '.F.OO n. I99',r.nn n.1090E*01 o.ioonfc*ni 0. \'^ IHf *Ul 0.iyO6E*U0 0.9a41£»00 0.1426E.01 0.12U2E»01 

dO o.uo7e*oi 0.1203E»01 O.H711E*00 0.1735F+00 0.1086£»U1 U.1000E*01 O.lb'tJtKil 0.1454E.00 0.111rt*oi 0.1499E*01 0.1169E»01 
21 0.1?9qE*01 O.lUOF + 01 0.8970E*00 O.U81F»00 0.1081E*UJ U.1000E*01 0.1703E*01 0.1069E»00 0.1265£«01 U.lb69E*01 0.1139E«01 
22 0.120<JE»01 0.10BBE»01 0.9193E*00 0.1238Ft00 0.1075E»U1 o.ionoE»oi 0.17b9E«01 0.7479E-01 0.l434t*01 0.16bBE*01 0.1112E*01 
23 0.113<SE»01 0.10*BE*01 0.y384E»00 0.1007F*00 0.1067E*01 0.9999E*00 0.1810E»01 0.4970E-01 0.1b31£*01 0.1754E»0l 0.10a7E*01 
24 0.1087E*01 0.1020E»01 0.9S49E«00 0.7966E-01 0.1057E*01 0.1000E*01 0.1856t»Ul 0.3U5E-01 0.187bt«01 0.t888E*ai 0.1066E»01 
25 0.1042E*01 0.9939E*00 0.9678E*00 0.6230E-01 0.1051E*01 O.IOOIE'OI 0.1894E*Ul 0.l510E-0i 0.2J91E+01 0.2063E«01 0.1049£*01 
26 0.9983E*00 0.9645E*00 0.9773E+00 0.4813E-01 0.1050E*U1 0.1001E*01 0.1923E*01- -0.5914E-03 0.3300£*01 0.2074E*01 0.1035E*01 
2T 0.9592E*00 0.9374E*00 0.9B53E*00 0.3527E-01 0.1050£*U1 0.1001E»01 0.1949E*01- -0.1455E-01 0.240'>i£*01 0.20B4E*01 0.1023E*01 
28 0.9235E»00 0.9131E«00 0.993)E*00 0.2276E-01 0.l049Et01 O.IOOOE+Ol 0.1976E»0l- •0.2733E-01 0.2517E«01 0.2093£*01 0.10UE*01 

bECOND INDEX=  7 

1ST    P/PINF HO/RINF U/QINF V/QINF S/SIi^JF HT/HTINF MACH CP X Y EI/EIINF 
1 0.5431E»01 0.3050E*01 0.1567E*00- •0.2598E-01 0.1140E»U1 0.1001E«01 0.23aiE*00 0.1583E*01-0.1228t♦00- •0.5007E-01 o.iraiEtoi 
2 0.5431E»01 0.3050E*01 0.1567E+00 0.2598E-01 O.U40£»01 O.IOOIE*01 0.23B1E»00 0.1583E*0l-0.X228E*00 0.5007E-01 0.1781E*01 
3 0.536aE*01 0.3026E*0l 0.1665E*00 0.7716E-01 0.U39E»OI 0.1001E*01 0.27b5E*00 0.1560E«01- •0.1155£*00 0.1500E+00 0,l774E*0l 
4 0.5250E*01 0.2981E*01 0.1B56E*00 0.1261E*00 O.U38E«Ul 0.1001E*01 0.33ai£*00 0.1518E*01-U.1007E»00 0.2494E*00 0.1761E*01 
5 0.5075E*01 0.2914E»01 0.2132E*00 0.1710E*00 0.U36E*0l 0.1001E*0J 0.414l£«00 0.1456E*01- ■0.7517E-01 0.3467E*00 0.1742E«01 
6 0.4R51E»01 0.2825E*01 0.2472E*00 0.2114E*00 O.U33E*Ul 0.1001E»01 0.49b5£«00 0.1375E*01- •0.4971E-01 0.44blE*00 0.1717E«01 
7 0.4592E»01 0.2722E*01 a.2B68E*00 0.2459E*00 0.U30E«U1 0.1001E*01 0.581Tt*00 0.1283E«01-0.7545E-02 0.5376E*00 0.1b87E«01 
8 0.4308E*01 0.2607E«01 0.3317E»00 0.2734E*00 0.U27E*Ul 0.1000E*01 0.668a£»00 0.1181E*01 0.3256E-01 0.6329E«00 0.1653E»01 
9 0.4012E*01 0.2483F*01 0.3B06E*00 0.2942E*00 0.U23E*0l 0.1000E*01 0.7669£»00 0.1076Et0l 0.8812E-01 0.7201E»00 0.1616E*01 

10 0.3706E*01 0.2352E*01 0.4321E*Oa 0.3080E»00 0.in9Et01 0.1000E«01 0.84b5£»00 0.9665E*00 0.1421E«00 0.8114E*00 0.1576E»01 

y> 
U 0.3406E*0l 0.2220E«01 0.4S42E*00 D.31S5E+00 0.1U5£*01 0.1001E*01 0.9332E*00 0.8592E«00 0.2ia4E»00 O.B929E*00 0.1534E*Ol 
12 0.3114E«01 0.20a8F*0I 0.5359E*00 0.3163E+00 O.IUIE'OI 0.1001E*01 0.1019E*01 0.7549E»00 0.2784E*0U 0.9793£*D0 0.1491E*01 

-p» 13 0.2S41£«01 0.1961E*0I 0.5B59E*00 0.3U5F»00 O.U07E*Ul 0.1001E»01 0.U03E*01 0.6574E*00 0.3590E«00 0.l05bE*0r 0.1449E*01 
^~i 14 0.25fl6E»01 0.1839£^01 0.6339E*00 0.3015E«00 O.U03£»01 O.IOOOE+Ol 0.U84E«01 0.5664E«00 0.4412£«00 U.1137E*01 0.1407E*01 

15 0.2355E*01 0.1724E*01 0.6789E+00 0.2876E*00 0.1098E.O1 0.1000E*01 0.1262£*01 0.4838E«00 0.5344£«00 0.12U9E«01 0.1366£*01 
16 0.2145E*01 0.1617E*01 0.72UE*00 0.2702E»Q0 0.1094£*01 O.IOOOE+Ol 0.1337E*0l 0.4089E'>00 0.6317£*00 a.l288E«01 0.1326£tai 
17 0.1958E*01 0.1520E»01 0.7599E*00 0.2504E*00 0.1090E*01 O.lOOOE^Ol 0.14l0£«al 0.3422E*00 0.7397E*Q0 0.13b8E«01 0.1288E*01 
18 0.179?E*01 0.1431E*01 0.79S4E*00 0.2?B8E*00 0.1085E»01 a.iooo£«oi 0.1479E.01 0.2829E*00 0.a553E«00 0.143dE*01 0.1252£*01 
19 0.1647E«01 0.1352f*01 0.8275E«00 0.2063E»00 0.1080E«01 0.1000E*0J 0.154bE»01 0.2311E*00 0.9832E«00 0.1511E«01 0.1219E*0i 
20 0.152nE«01 0.1281E*01 0.8564E*00 0.1B33E*00 0.1075E»01 0.1000E*01 0.1608E*01 0.1858E«00 0.1125£«01 0.1600E401 0.U87E*01 
21 0.1410E«01 0.1219E*01 0.8822E»00 0.1606E*00 0.1670E+U1 0.1000E«01 0.1667E*01 0.1466E»00 0.1284£*01 0.16tt6E«01 0.1158E»01 
22 0.1317E*01 0.1166E»0I 0.9049E*00 0.1383E*00 0.J063E»01 0.1000E»01 0.1722E+01 0.1133E«00 0.1471E»01 0.1797E*01 0.1130£«01 
23 0.1?42E«nl 0.1124E*01 0.9248E»00 0.n66E*00 0.1054E+U1 0.1000E*01 0.1773E«U1 0.8660E-01 0.1690E*01 0.1917E*01 0.1105E*01 
24 0.1186E«01 0.1094E*01 0.9418E»00 0.9654E-01 0.1045E«01 O.lOOOE+01 0.1819E«01 0.6630E-01 0.1967E*01 0.2084E»01 0.1083£*01 
25 0.1139E*01 0.1067F*01 0.9545E*00 0.8063E-01 0.1039£*U1 0.1001E«0l 0.18b5£»01 0.4959E-01 0.2329E+01 a.2302E«01 0.1067E»01 
26 0.1096E*01 0.1040E.01 0.9636E*00 0.6855F-01 0.1038E«Ul O.lOOlE+01 0.1882£*Ul 0.3443E-01 0.2445E*01 0.2325E+01 0.10b4E«01 
27 0.1059E*01 0.1015F»01 0.9712E»00 0.57a7E-01 0.1038E«01 O.IOOIE'OI 0.1905E»01 0.2117E-01 0.2560E«01 0.2346E«01 0.1044E«01 
28 0.1025E»01 0.9927E*00 0.9785E<00 .0.4756E-01 0.1036£*U1 0.1000E*01 0.1928E*0l 0.9105E-02 0.2675E»01 0.2366E»01 0.1033E«01 

s: o 

CO 

I 

00 
4i 

SECOND INDEX= a 

1ST    P/PINF 
1 0.5354E»ni 
2 0.5354E*01 
3 0.5292E*01 
4 0.517aE*01 
5 0.5014E*01 
6 0.4800E*0l 
7 0.4';54E*01 
8 0.4286E*01 
9 0.4006E*01 

10 0.3718E»01 
U 0.3433E«01 
12 0.3156E«01 

HO/HINF 
0.3017E*01 
0.3017E.01 
0.2993E«01 
0.2950E*01 
0.2887E*01 
0.2803E»01 
0.2706E«0l 
0.2598E»01 
0.2483E»01 
0.2361E*01 
0.2237E*01 
0.2113E*01 

U/QINF 
0.1791E»00- 
0.1791E»00 
0.1B81E»00 
0.2062E»00 
0.2324E»D0 
0.2648E«00 
0.3024E*00 
0.3452E*00 
0.3917E.OO 
0.4406E*00 
0.4B99E.00 
0.53B6E+00 

V/QINF 
0.2524F-01 
0.2524E-01 
0.7482E-01 
0.1219E*00 
0.1648E*00 
0.2035E*00 
0.2367F*00 
0.2634E*00 
0.2836E+00 
0.2973E*00 
0.3050E+00 
0.30f.6E*00 

S/SINF 
0.1U1E*01 
0.1H1E*UI 
0.U40E«U1 
0.1139E*U1 
O.U37E*01 
0.n34£*01 
0.1130E»U1 
0.1126E»01 
0.1121ftUl 
0.1117E.U1 
0.1112£*01 
0.1107£»01 

HT/HTINF 
O.IOOIE^OI 
O.lOOlEtOl 
0.1000E«0l 
0.1001E*01 
0.1001E«01 
0.1001E*01 
0.1000E«01 
0.100DE»01 
U.lOOOE+01 
0.1000E*01 
0.1001E«01 
O.lOOOE'Ol 

MACH 
0.2716E*00 
0.2716E*00 
0.3045E»00 
0.3615E*00 
0.4324£«00 
0.5105E*00 
0.5921£*00 
0.67b2£-t00 
0.761b£*00 
0.8472£«00 
0.9317£»00 
0.1014£tQl 

CP 
0.1555E*0l- 
0.1555E»01- 
0.1533E*01- 
0.1492E*01- 
0.1434E«01- 
0.l357Et01- 
0.1269E»0l- 
0.1174E*0l 
0.1074E*01 
0.9706E*00 
0.8689E«00 
0.7701E*00 

0.1434£*00- 
a.l434E«00 
0.1363E«00 
0.1216E*00 
0.9575t-0l 
0.7122E-01 
0.2B43E-01 
0.1079E-01 
0.6694E-01 
0.1202£»00 
0.1B92£«00 
0.2570£«CO 

0.5099E-01 
0.5099E-01 
0.1528E»00 
0.2541E*00 
0.3533£*00 
0.45*2E*00 
0.5488E*00 
0.6471E*00 
0.7368£«00 
O.B321E«00 
0.9168E*00 
0.10U8E+01 

EI/EIINF 
0.1775E*01 
0.1775E*01 
0.irfa8£*01 
0.I755E*0l 
0.1737E»0l 
0.17i2E*01 
0.1&83E«01 
0.1650E»01 
0.1614£*01 
0.1575E»01 
0.1o35E»01 
O.I4y4E*01 



I0»35ft*I*0 
lO»3EC?fO 
tO*3Ii<;T'0 
To»3/ogfo 

tO*3E/9fO 
tO*3tOZfO 

lO*3E*/fO 
tO»3SS/fO 
t0t3t9Zl*0 
tO»3I9/fO 
JNII3/13 

I0»3990f0 
00»3i*9f'0 
00»39F/fl*0 
00*3E0i/*0 
00*39qi9'0 
00»3niS*0 
00»35Zi,**0 
00*39q9E'0 
00»39E92'0 
00*3*99fO 
tO-3E93S*0 
10-3EBZS'0- 

00»3?»tZ*0 
00*3l)9*fO 
I0-3qE9f0 
T0-3(!5*e*0 
I0-3<»i2E'0 
IO-36tOi*0 
00»3Z»tI'0 
00»369El*0 
0043EE9fO 
00*7\lLl\'0 
00»3iVei*0 
00*3i*8f0 

X 

00»3296i'0 
00»3I9Rfl*0 
00»3«9i6'0 
I0'32A0I'0 

■t0t329tl°0 
•T0»3i*Zf0 
■tO»3/ZEl°0 
■I0»396Et°0 
■I0»36«*!*0 
■!0»3S9*1°0 
■T0«390St'0 
•10*3S05fO 

d3 

I0»31t0f0 
00«3i*E6'0 
00»3E9S8*0 
00»3*9//'0 
00»39969-0 
00»32Bl9*0 
00»32E*S'0 
00«36ei**0 

00»39?9E*0 
00*3B?EE*0 
00*3n?EE'0 

H3VH 

I0*3000f0 
I0«3100f0 
I0»3t001'0 
I0»3l00f0 
tO*3000fO 
lO»3000I">0 
t0*3l00f0 
IO*3tOOfO 
10»3I001»0 
I0»3000f0 
lo^siooi-o 
I0*3t001'0 
JNUH/IH 

I()»3ft60T"U 
ln*3*0IT'0 
tn»3onro 
ln*39nT"0 

In»3i2tl'0 
10*3IEtt'0 
tO»3SEIl°0 
IO»3BEtt'0 
I0*30*tl"0 
IO«3I*tfO 
to*3t»n*o 

JNIS/S 

00»3E69H*0 
00»3*98Z'0 
00*3EHi2*0 
00»J8*9Z*0 
00»3<;S*2*0 
oo♦3^o^^■o 
00»3I68l*0 
00»3TESI'0 
On*39En'0 
I0-39H69'0 
tO-309Ee*0 
10-309EZ*0- 
JNIO/A 

00»3*9*9'0 
00»382US*0 
00»3e9S**0 
oo»3e*i*'o 
00»3i.2iE*0 
00»3iE£E°0 
00»3S66Z'0 
00*320/Z*0 
00*3t9*2*0 
00»3i62g'0 
00»39t2Z*0 
00»39122'0 
JNIO/n 

I0*'309tZ*0 
I0»30i2a"0 
lO*JlBEg°0 
lO*369<J<i"0 
lO*3l6S«i°0 
10»3989H'0 
tO*32iI2'0 
t0»39*82°0 
10»32062°0 
10»30»62'0 
I0*3l96e'0 
tO*3T962°U 
JNia/OH 

10»368^E'0 21 
10»31B»E°0 tT 
I0»36EiE'0 OT 
I0*3000»»0 6 
t0♦3^9c;*°0 8 
tO*3E6***0 / 
tO^SSU^'O 9 
10»3606»*0 9 
I0*3i909*0 * 
I0«3B919*0 E 
!0»3St^9*0 Z 
10*3btZ9*0 1 
JNld/d    1st 

Ot sXaONl ONODIS 

00 

00 

3E 

t0*3990l'0 tO*30i6Z'0 t0»3fi96g*0 fO-3EE99*0 I0*3999f0 t0*3000l'0 t0*30Z0t*0 tO-3*Z6i*0 00*3E9S6*0 tO»3EllfO IO*399lfO 8Z 
I0»3*i0f0 tO*369gZ'0 tO*329BZ'0 X0-1Z\LL'0 IO»36EBfO 10*3000t°0 tn»3HZ0t'0 tO-3IB99*0 00»306»f.'0 lOtJZEll'O lO*39lZfO 12 
t0»3EB0f0 10*39282'0 I0*3*EZZ*0 tO-3i.06fl*0 T0*302Bl'0 t0»3000f0 In»32Z0!'O lO-3*i*6'0 00»3E2*6"0 I0*3»9n°0 tO»36*ZI'0 92 
t0»3»f>nl'0 lO»3lBi2*0 I0«3909?'0 00*3EE0?*0 lO*3B6ifO t0*3000f0 tn»3*zofo 00 + 3Z*0K0 00*3l*E6'0 t0»36/n'0 lU*36BZfO 9Z 
tO*360IfO X0*391VZ'0 tO*36*I?'0 00*3E!Zl'0 tO*399il*0 10*3000l*0 tn*3ftZOi'o 00*3I9tfO 00*361Z6*0 tO*3B02t'0 tO«30»EfO <>?. 

I0»30EIf0 10*3E*2Z'0 tO«3/OBT'0 0O*36*«T'O 10«3Z2ifO t0*3000l*0 tnt39E0I'0 00»399EfO 00»3090ft'0 tO»3EV2l'0 !0»390»1'0 EZ 
tO*3991fO T0»3£i02*0 tO*3E*9T'0 00*39*i.l''0 tO*3t/9fO I0*30001'0 tO*3**OI*0 00»3999fO 00»3**HB*0 10»368Zt°0 10»306«fO Z2 
lO*3EfltfO 10«36I6T'0 tO*3*2EI'0 00*3*0t2'0 10»3it9I*0 tO*3000TO IO»3I90t°0 00*3t9ifO 00*3Zt9B°0 10«J*»ET°0 !0»36B9l"0 I? 
lO'SttSt'O tO»3t09l'0 tO*3l*tt*0 00*36092*0 tO»3099fO I0*3000f0 tO*3Z90l'O 00*3E96I*0 00»389E8*0 10»390*1'0 tU*3Z0if0 02 
I0*3l*Zl'0 tO»3ZB9fO 00»3Et86'0 00*3*962'0 t0*30091'0 tO»3000I'0 tO»3E90!'0 00»3T*1Z'0 00»30BOB*0 I0*3*i*f0 lO»30E«fO 61 
tO»3E/Zl*0 I0»3999f0 00»390*9'0 00*3EZ*E*0 in*36F«l*0 I0*3000f0 ln«3ft901'0 00»3Z2E2*0 00»3Biii'0 I0«36*9l*0 I0«3Zi61'0 91 
lO»3iOEl'0 !0»3EB*I'0 00*3i9IfO 00*3E*0*'0 tn*3*iEfO I0«3000f0 IO»39/OfO 00*3E6*Z*0 00»38*»/'0 I0»3tE9l'0 tO»3ZEIZ'0 it 
tO»3Z*El°0 X0*3Lf,t\'0 00»3S009'0 00»39/9<>'0 IO*3ZOEl*0 I0»30005"0 tO»30B0l°0 00*39*9Z'0 00*3lb0l'0 tO»3lZifO I0»360EZ*0 9t 
IO»36iEfO tO»3IOEfO 00»3!66*''0 00»39iE9'0 10»39EZI'0 !0*3000t"0 t0«3980f0 00*31LLZ'0 00*3iOi9°0 lO»3Zt9fO 10»390SZ*0 9t 
I0*3iT<>f0 t0*3it2l*0 00»36tOV0 00»3**I9'0 I0.«3»9lt*0 tO + 3000fO IO*Jt60fO 00»30BBZ'0 00»366i9*0 tO»30Z6l'O IV*302LZ'0 *t 
I0*399*l*0 !0*322tfO 00*3*BtC'0 00*3Bi69''0 tO*36BOfO tO»3000!*0 In»3i60f0 00»3B*62*0 00*30Z89'0 t0«36Z0Z*0 I0»3*96g'0 El 
T0*396*T*0 tO»3/.E0fO 00»399Ee'0 00«3699i"0 TO^lZTOfO ?0*3tOOI»0 I0*320tl*0 00»3E16H'0 00*3*Z«9*0 lO*3£«r\Z'0 10»3E0ZE*0 at 
tO»3*E9fO 00*3B0*6'0 00*30891*0 00»39t89"0 00«3<7ZE6'0 tO»3lOOI-0 ln»3/oii'o 00»30g6Z*0 00*3996*''0 IO»3t9ZZ°0 !0«369*E'0 It 
tO*3Ei9fO 00*3B?9B"0 io-3gee6*o 00*306i6°0 00*3n9B'0 I0»3100I'0 to*3zni°o OO+SliSZ'O 00»3009**0 10»38/E2°0 lO»3l*iE'0 Ot 
tO»3H9l'0 00*39r9/'0 lO-39/9**0 IO*39iOT*0 00»3EB9i'0 t0»3t00f0 lO^SflllfO 00*3<!tlZ'0 00*3iEO*'0 tO»3*6*Z°0 t0»3iT0**0 6 
t0»39'79l*0 00»3ET99*0 tO-3960t*0- -tO*3Ein'0 00*399P9«0 I0*3000f0 io*3?2tro 00»39E9Z'0 00*3*6SE*0 tO»3E09e'0 tU*3*8e*'0 9 
tO»3B/9fO 00*3669S*0 10-3IE6**0 -tO*3<?9ZfO 00*3i*09'0 I0»3000T'0 10»3/Zlf0 00*3LLZZ'0 00*3i8lE'0 l0»390/2'0 10*3U*9**0 L 
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SECOND INDEX= 11 
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ISl P/PINF RO/RINF U/9iNF V/QINF S/SINF HT/HTINF MACH CP X V EI/EIINF 

1 0.515?E^01 0.2937E^01 0.2419E^00- 0.2274E-01 0.1140E^01 O.IOOIE^OI 0.3669E^U0 0.1483E^0l- 0.2053£^00- 0.5375E-01 0.1754E^01 

2 0.5152F^01 0.2937E^0l 0.2419E+00 0.2274F-01 0.U40E^01 O.IOOIE^OI 0.3669E^O0 0.14a3E^01- O.2053E^O0 0.53f5E-01 0.17b4E^01 

3 0.5098E+01 0.2918E^01 0.2496E^OO 0.6737E-01 0.1139E^U1 O.lOOOE^Ol 0.3912E^O0 0.1464E^01- 0.198b£^oa 0.1612£^00 0.1747E+01 

4 0.5004E^01 0.2B83E^01 0.2654E^00 0.1096E^OO O.lUfaE^Ui O.IOOIE^OI 0.4359E^00 0.1430E^01- 0.1842E^00 0.26a3E^00 0.173bE^01 

5 0.4fl64E^01 0.2831F^01 0.2a84E^00 0.1476E^00 0.1133t^Ul O.IOOIE^OI 0.4944E^00 0.1380E^01- 0.1575£^00 0.3732E^00 0.171BE^01 

6 0.467«E^01 0.2761E^01 0.3164E^OO 0.1824E^00 0.1129E^01 O.IOOIE^OI 0.5612E^00 0.1313E^01- 0.135aE^00 0.4al6E^OO 0.1694E^01 

7 0.4466E^01 0.2679E^01 0.3491E^00 0.2127E^00 0.1124E^U1 O.lOOOE^Ol 0.6333E^OO 0.1238E^01- o.9ioat-oi O.5a22E^00 0.l6b7E^01 

8 0.423RE^01 0.2b90E^01 0.3363E^00 0.2374E^00 O.UlBE^Ol O.lOOOE^Ol 0.7090E^OO 0.U56E + O1- 0.5451E-01 o.6a9aE+oo 0.1b36E^01 
9 0.399HE^01 0.2494E^01 0.4265E^0O 0.2564E^OO 0.1112E^U1 O.IOOIE^OI 0.7861E^OO 0.1071E^01 0.3399E-02 0.7870E^00 0.1603E^01 

10 0.3749E^01 0.2391E^01 0.4&81E^00 0.2698E^00 0.U06E + 0J O.IOOIE^OI 0.8630E+00 0.9817£^00 0.5448E-01 0.8943E^00 O.lbbBE^Ol 

U 0.3502E^01 0.2287E^01 0.5n98E^00 0.2781E+00 O.llOOE^Ul O.IOOIE^OI 0.938faE^00 0.8934E^00 0.l25bE^00 0.9887E^00 0.1b31E^01 
12 0.3260E+01 0.2182E+01 0.5512E^00 0.2H16E^00 0.1094E^01 O.lOOOE^Ol 0.ial3E^01 0.8073E^OO 0.1929£^00 O.l0y5E^Dl 0.1494E^01 

13 0.3032E^01 0.2080E^01 0.5916E^00 0.2809F^OO 0.1087E^U1 O.lOOOE^Ol O.lOBbE^Ol 0.7258E^OO 0.2778E+00 o.ua9E^oi 0.14b7E^01 

14 0.2B17E^01 0.1982E^01 0.6307E+00 0.2765F^O0 O.IOBIE^UI O.lOOOE^Ol 0.11b5E^01 0.6490E^00 0.3626£^00 0.1297E+01 0.1421E+01 

15 0.261HE^0l 0.1889E^01 0.6680E^OO 0.2690E^OO 0.1074E^01 O.lOOOE^Ol 0.1224E^01 0.5778E^OO 0.4637£^00 0.1393E^0l 0.13a6E^ai 

lb 0.2433E^01 O.IBOIE^OI 0.7n33E^00 0.2588E^00 0.1068E^U1 U.lOOOE^Ol 0.1289E^01 0.5120E^00 0.5694£^00 0.1606E^01 O.UblE^Ol 

17 0.2265E^01 0.1718E+01 0.7362E^00 0.2466E^0O 0.1062E^01 O.lOOOE^Ol 0.13b2E^01 0.4517E^00 0.6917£^00 0.1609E^01 0.13ia£^01 
18 0.2111E^0l 0.1640E^01 0.7669E^OO 0.2326E^00 0.1056E^U1 O.lOOOE^Ol 0.1413E^01 0.3966E^OO 0.8256E^00 0.1734E^01 0.1287E^01 

19 0.1970E^0l 0.1b6BE^01 0.7954E^00 0.2175E^O0 0.1049E^U1 O.lOOOE^Ol 0.1471E^01 0.3465E+00 0.9794£^00 0.l8b2E^01 0.1256E+01 

20 0.1R42E^01 O.lbOlE^Ol 0.a?21E^00 0.2015E^0D 0.1043E^01 O.lOOOE+01 0.1528E+01 0.3008E^OO 0.1156E^01 0.2002E^01 0.1227E^01 
21 0.1726E^01 0.1439E^01 0.8471E^OO 0.1847E^00 0.1037E^U1 O.lOOOE^Ol 0.15a3£^01 0.2591E^oa D.1363£^0l 0.2153E^01 0.1199E+01 

22 0.1620E^01 0.1381E^01 0.8703E^00 0.166BE^OO 0.1031E+U1 O.IOOIE^OI 0.1636E^01 0.2214E^00 O.UlbE^Ol 0.2350E^01 0.1173E^01 

23 0.152«E^01 0.1330E^01 O.B908E^OO 0.14B2E^00 0.1025E^01 O.lOOOE^Ol 0.16B5E+01 0.1884£^00 0.1924£^01 0.26b8E^01 0.1148E^01 

24 0.1454E^01 0.1289E^01 0.9072E^OO 0.1309E^00 0.1019E^01 0.9999E^00 0.1726E^01 0.1621E^00 0.2331E^01 0.28b9£+0l O.U28E^01 

25 O.UOOE^Ol 0.1258F^01 0.91H7E^OO 0.11S4E^00 O.IOISE^UI 0.9996E^OO 0.17b6E^01 0.1430E^00 0.2882£^01 0.3260E^01 0.1113E^0l 

26 0.1362E+01 0.1235E^0l D.92b3E^00 0.1105E^00 0.1014E^01 0.9996E^00 0.1776E+01 0.1293E^00 0.3024E^01 0.3327E^01 0.1103E^01 

27 0.1331E^01 0.1215E^01 0.9322E^00 0.1042E^00 O.lOUE^Ul 0.9997E^OO 0.1792E^01 0.1183£^00 0.3164£^01 0.3392E^01 0.1095E^0l 
28 0.1304E^01 0.1198E^01 0.9379E^00 0.9817E-01 0.1012E^UI 0.9997E^00 o.iaoaE^oi 0.1085E^00 0.3303E^ai 0.34b4E^01 O.lOBBE^Ol 
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SECOND INDEX= 12 

1S1 P/PINF RO/RINF U/QIM' W/QINF S/SINF HT/HTINF MACH CP         X V EI/EIlNF 

1 0.5n59E^01 0.289aE^01 0.2619E^D0- -0.2217E-01 0.1141E+U1 O.IOOIE^OI 0.3978E+00 0.1450E^01-0.2260E^OO- •0.5467E-01 0.1746E+01 
2 0.5059E^nl 0.2B9aE^01 0.2619E^OO 0.2217E-01 0.1141E^Ul O.IOOIE^OI 0.3978E^OO 0.1460E^01-0.226OE^O0 0.5467E-0I 0.1746E^01 
3 0.5007E^01 0.?879E^01 0.2690E^OO 0.6567E-01 0.1139E^01 O.lOOOE^Ol 0.4199E^00 0.1431E^01-0.2192E^OO 0.1640E^OO 0.1739E+01 
4 0.4918E^01 0.?847E^01 0.283aE^00 0.I066E^00 0.1137E^01 O.IOOIE^OI 0.46I3E+00 0.1399E^OI-0.2051E+00 0.2730E+00 O.I72aE^01 
5 0.4787E^01 0.2799E^01 0.3n5aE^00 0.1431E^00 0.1133E^U1 O.IOOIE^OI 0.5163E^OO 0.1353E^01-0.1780E^00 0.3799E^00 0.I711E^01 

6 0.461 IE♦Ol 0.273?E^01 O.3325E^0O 0.1768E^00 0.1129E^01 O.IOOIE^OI 0.5798t^00 0.1290E^01-0.1573E^00 0.4907E^OD 0.16a7E^01 
7 0.4412E^01 0.2657E^01 0.3638E^OO 0.2064E^OO 0.1123£^U1 O.lOOOE^Ol 0.6491£^00 0.1218E^0l-0.1120E^00 0.5934E^OO 0.1660E^01 
8 0.4197E+01 0.2574E^01 0.3994E^00 0.2306F^aO 0.1117E^U1 o.ioooE^ni 0.7223£^00 0.1142E»01-0.7627E-01 0.7041E^OO 0.1b31E^01 
9 0.397^E^0l 0.2485E^01 0.4376E^00 0.2492F^00 O.UllE^Ol O.IOOIE^OI 0.7966E^U0 0.1061E^0l-0.177aE-01 0.8037E^00 0.lb9aE+01 

10 0.3736E^01 0.2389F^01 0.4771E^00 0.2624F^00 0.1104E^01 o.iooiE^ni 0.a707E^00 0.9773E+00 0.325a£-01 0.91bOE^OO 0.1b64E^01 

u 0.3502E^01 0.2291F^01 0.5167E^00 0.2709E^OO 0.1097E^U1 0.1001E»01 0.9436E^O0 0.a937E^00 0.1044£^00 0.1013E^01 0.1529E^01 
12 0.3274E^nl 0.?193E^01 0.5562E^0O 0.2748F^00 0.1090E^U1 O.lOOOE^Ol 0.1016E^01 0.8120E^OO 0.1715£^00 0.112b£^01 0.1493E^01 
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0.1007E*U1 
0.1006E«U1 

O.IOOCE 
O.IOOOE 
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1025E+01 
1092E+U1 
1156E+01 
1217E+01 
1277E+01 
1334E+01 
1390t+01 
1444E+01 
1497E+01 
1549E+01 
1599E+01 
1646E+01 
16a5E+01 
1713E+01 

1731t+01 
1744E+01 
1758E+01 

O.B193E+00 
0.7486E+0U 
0.6813e+00 
0.6178E+00 
0.5581E+00 
0.5023E+00 
0.4502E+00 
O.4O15E+O0 
0.3b5BE+00 
0.3126E+00 
0.2719E+00 
D.2353E+00 
0.2058E+00 
0.1855E+00 

0.1724E+00 
0.1623E»00 
0.1534E+00 

0.128 
0.216 
0.303 
0.410 
0.b22 
0.655 
0.B03 
0.V76 
0.118 
0.142 
0.172 
0.209 
0.360 
0.329 

7E + 00 
9E + 00 
7E + 00 
6t + 00 
?e + oo 
7E + 00 
3t + 00 
5E + 00 
Ot + 01 
2t + 01 
4E + 01 
9E + 01 
4E + 01 
7E + 01 

0.11tt3E+01 
U.12B9E+01 
0.1417E+01 
U.1530E+01 
0.1669E+01 
O.r/96E + 01 
0.1955E+01 
U.2108E+01 
0.2303E+01 
0.2503E+01 
0.2764E+01 
0.30b6E+01 
0.34b7£+01 
0.3978E+01 

0.345BE+01 0.407BE+01 
0.3617E+01 0.4176E+01 
O.3775E + 01   U.42ME + 01 

0.14B8E+01 
U.1454E+ai 
0.1421E+01 
0.13a9E+01 
0.l35aE+01 
0.132aE+01 
0.1299E+01 
0.1271E+01 
0.1243E+01 
0.1217E+01 
0.1192E+01 
0.116BE+01 
0.1147E+01 
0.1134E+01 

0.U25E + 01 
0.U18E + 01 
0.1112E+01 

SECOND   INDEX=   15 
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cn 

1ST    P/PINF RO/RINF U/QINF V/QINF S/SINH HT/HTINF MACM CP X V El/EIINF 
1 0.4R0flE+01 0.2797E+01 0.3196E+00- ■0.1969F-01 0.1139E+01 O.IOOIE+Ol 0.48B4E+00 0.1360E+01- ■0.aB79E*00- •0.5743E-01 0.1719E+01 
2 0.4808E+01 0.2797F+01 0.3196E+00 0.1969F-01 0.n39E + 01 O.lOOlE+01 0.4884E+00 0.1360E+01- 0.2B79E*00 0.5743E-01 0.1719E+01 
3 0.4763E+01 0.2780E+01 0.3254-6 + 00 0.6007E-01 O.IUBE + Ol O.IOOOE+Ol 0.5057E+00 0.1344Et01- 0.2B14t*00 0.1723E«00 0.in3E*01 
4 0.4694E+01 0.2757E+01 0.3380E+00 0.9889E-01 0.1135E+0] O.IOOIE+Ol 0.539BE+00 0.1319E+01- 0.267aE«00 0.2a73E*00 0.1702E+01 
5 0.458qE+01 0.2721F+01 0.3565E+00 0.1300F+00 0.1130E+U1 U.lOOlE+01 0.5843t*00 0.12B2E*01-0.a397Et00 0.3998E«00 0.1687E+01 
6 0.4436E+01 0.2666E+01 0.3799E+00 0.1611F+00 O.IUAE + U O.IOOOE+Ol 0.6398t*00 0.1227E*01- ■0.2218E*00 0.51B1E+00 U.16b4E«01 
7 0.4267E+01 0.2604E+01 0.40B0E+00 0.1899E+00 0.1U7E + U1 O.lOOOE+01 0.7032E*00 0.1167E*0l- 0.1746E+00 0.626BE«00 0.1b39£*01 
8 0.4n90E+01 0.2539F+01 0.4389E+00 0.2127E+00 O.IUOE + U] O.IOOIE+Ol 0.7686E*00 0.1103E-01- •0.1416£*00 0.746aE*00 0.1611E*01 
9 0.3901E+01 n.2467F+01 0.4712E+00 0.2299F+00 0.1102E+U1 O.IOOIE+Ol 0.8337E«00 0.1036E+01-0.8132E-01 0.8539E+00 0.1582E+01 

10 0.3701E+01 0.2387E+01 0.5048E+00 0.2426E+0D 0,1094E+U1 O.IOOIE+Ol 0.R996E+U0 0.9645E*00- ■0.3312E-01 0.9771E+00 0.1550E+01 
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IB   0 
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dl 0 
i2 0 
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di 0 
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0.215 
0.209 
0.202 
0.!'.>5 
0.1b9 
0.1B2 
0.176 
0.169 
0.162 
0.166 
0. 1*9 
0.1*4 
0.1*1 
0.139 
0.137 
0.135 

BE*01 

2F*01 
5F + 01 
BE*01 

2E'01 

7E»01 

lE + 01 
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9E*01 
0 F ♦ 0 1 
HF + 01 

7E«01 
2Et01 
lf*01 
*E»ni 
BF'Ol 

0.6238E*00 
0.650*E-»00 
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0.1424F*00 
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0.1052E*U1 
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U.1257E»01 
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0.1207E*01 
0.1ia4Ev01 
0.1i66E*01 
0.1153E«01 
0.1146E«01 
0.1140E«01 
0.1134E*01 

SONIC LINE LOCATION 

XSL = 0.3303E+C0 YSL = 0.7421E+00 

XSL = 0.3216E«00 YSL = 0.7777E*00 
XSL = 0.3144E*00 YSL = 0.8155£*00 
XSL = 0.3055E«00 YSL = 0.a537£*00 
XSL = 0.2935E*00 ysL= 0.890*E.00 
XSL = 0.2795E*00 YSL = 0.92blE*00 
XSL = 0.2632E+00 YSL = 0.9600E/00 
XSL = 0.2453E*00 YSL = 0.9925E'»"ob 
XSL = 0.2255E»00 YSL = 0.1023E*01 
XSL = 0.2043E*00 YSL = 0.1051E*01 
XSL = 0.1813E»00 YSL = 0.1077E*01 
XSL = 0.1570E*00 YSL = 0.1100£*01 
XSL = 0.1310E*00 YSL = 0.1120£*01 
XSL = 0.1037E»00 YSL = 0.1137E*01 
XSL = 0.7477E-01 r SL = 0,1149E*01 
XSL = 0.4446E-01 YSL = 0.1158E+01 
XSL = 0.1P26E-01 YSL = 0.11blE*01 
XSL = - -0.2483E-01 YSL= fi.ll53E*01 
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PERCENT ERROK IN HT=  0.4582E*D0 

PRESSURE DRAG =      i.7197722224 

RMS OF PERCENT ERROR IN HT=  0.5768E-01 



CO 

I 

o 
3: 
00 

e =  w   'e 3SV3 u> 
i 



AXISYMMETRIC FLOW OVER NOSETIP 

MACH NUMBER = 3.00 
RATIO OF SPECIFIC HEAT = l.'.O 
THETA MAX. IN DEGREE = 125.000 
CF = 10000.0000 
IRI =  0 
IW3 =     0 

JMAX=   28 
KMAXs   13 
JNM=   25 
ITER = 600 

(JUNCTURE OF SPHERE AND CONE) 
(TIME STEPS FOR THIS RUN) 

FREE STREAM CONDITIONS 

PINF(PRESSURE)   =      1.0000 
RINF(DENSITy')    =      1.0000 
QINF(T0TAL   VEL.)    =      3.5496 
AINF(SOUNr)   SPEED)    =      1.1832 
UINF(U   COMP.)    =      3.5496 
VINF(V   COMP.)    =      0.0000 
HT1NF(T.   ENTHALPY)    =      9.8000 
ETINF(T.   SPEC.   ENERGY)   =     B.8000 
SINF(ENTROPY)    =      1.0000 
EIINFdNTERNAL   ENERGY)    =     2.6000 

z 

o 
Ul 
(n 

NORMALIZED DISTANCE FROM BODY TO SHOCK 
0.000000  0.083333  0.166667  0.250000 
0.833333  0.916667  1.000000 

STAGNATION PRESSURE PT=   12.0610 

0.333333  0.416667  0.500000  0.583333  0.666667  0.750000 

STARTING BODY AND BOW SHOCK LOCATIONS 

XB 
0.001077 
0.001077 
0.009680 
0.026813 
0.052326 
0.086002 
0.127549 
0.176611 
0.232763 
0.295524 
0.364352 
0.43S654 
0.517791 
0.601081 
0.687806 
0.777220 
0.868553 
0.961018 
1.053B19 
1.146157 
1.237235 
1.326270 
l.^l?496 

-0.046402 
0.046402 
0.138805 
0.230014 
0.319241 
0.405719 
0.488702 
0.567477 
0.641364 
0.709728 
0.771979 
0.827581 
0.876056 
0.916986 
0.950018 
0.974869 
0.991323 
0.999240 
0.998551 
0.989261 
0.971452 
0.945277 
0.910960 

XS 
-0.20B366 
>0.20U366 
#■0.193870 
l-0.166363 
'-0.133660 
-0.091173 
-0.041979 
0.013164 
0.0/3798 
0.139755 
0.211144 
0.280345 
0.372015 
0.4b3120 
0.562985 
0.673375 
0.796625 
0.9J5b2B 
1.U95U8 
1.2O0097 
1.49b',8a 
1.761168 
2.0BJ832 

YS 
-0.056131 
0.056131 
0.167335 
0.276144 
0.381894 
0.484366 
0.583663 
0.680124 
0.774250 
0.866658 
0.9580*6 
1.049179 
1.140895 
1.234112 
1.329854 
1.429290 
1.533780 
1.644955 
1.764808 
1.895839 
2.041237 
2.205272 
2.393546 

THETA 
0.•46418 I 
0.146418 2 
0.139255 3 
0.232092 4 
0.324928 5 
0.417765 6 
0.510602 7 
0.603438 a 
0.696275 9 
0.789112 10 
0.881948 u 
0.974785 12 
1.067622 13 
1.160458 14 
1.353295 15 
1.346132 16 
1.438968 17 
1.531805 IB 
1.624642 19 
1.717478 20 
1.810315 21 
1.903152 22 
1.9959Ba 23 
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10*3Zil6 
Z0*390U1 
Z0*3180l 
Z0*31*ll 
Z0*3i.Bll 
Z0*3ii0Zl 

■Z0*390ZI 
3Nid/d 

*0 HZ 
•0 LZ 
•0 9Z 
•0 9Z 
•0 *Z 
*0 EZ 
*0 ZZ 
•0 JZ 
*0 OZ 
•0 61 

81 
il 
91 

*0 91 
*0 *1 
*0 El 
*0 21 
•0 II 
•0 01 
•0 6 
*0 8 

I 
9 
9 
♦ 
E 
Z 
I 

ISl 

LD 
I 

89608*1 
*9198*0 

ifl9T/*T 
*888/*0 

NOIlVlnOlVD JO 0N3 3HI IV 
0*69**Z   9999E*Z 

iO*Z9*l   1Z1E9*1   9*8E**1 
*0969'0   EZE09*0   E*019^0 

Z0-3*9*9'0 =OdS XHS XVW 
Ei.EiZ*Z 680RT°Z 608B0'Z 
999*E°1 99Z9Z^1 50091*1 
E9il**0   Z9*?F*0   ZOZEZ'O 

I  =X30NI 0N0D3S 

3a3HdS M3A0 ai313«0l3 31W13HWASIX* 

zz  =r 
8Z566*1 
9ZI90*1 
ZZ6El*0 

Z0-3I06I*0 
8*Z06*1 
S**i6°0 
1*9*0*0 

=a33dS X30HS 30 SHH 

H19N33 DMV 

8Z Z9918T*Z 
iZ Z99181*Z 
9Z Z9919TZ 
qZ Z99t81*Z 
*Z 5ZBBB0*Z 

iAC?lI"E 
E?i9E0*E 
E6ER96*Z 
6FElZa*Z 
ZRREIR'Z 

Z9*M9*E 
?OOFCE*E 
ZZB*Rl*E 
*Ei*TO*E 
*ii6fl**Z 

50*699*0 
*99ZU*0 
E0699i*0 
Z916I8"0 
/6iB9B*0 

8U1U8*1 
U9SZi*l 
*Z96*9*1 
9/5Ei5*t 
89196**1 



li-   0 
13   0 
U 
15 
16 
17 
lit 
19 
20 
21 
22 
23 
24 0 
25 0 
26 0 
27 0 
2a  0 

4fi06E»nl 
,303«EK)1 
,3158F.»nl 
.2574E*01 
,?0fllEt01 
,1676Etnl 
,13AfiE*01 
.108SE*01 
,8794E«00 
.7??DE»00 
.6034E»00 
,517RE*00 
.*59SE»00 
.A144E+00 
.3783E*00 
.3564E+00 
,335?E*00 

0.219 
0.192 
0.167 
0.145 
0.124 
0.106 
0.910 
0.777 
0.666 
0.574 
0.501 
0.445 
0.406 
0.373 
0.346 
0.331 
0.318 

OE»01 
5Ft01 
6E*01 
OE + 01 
5E*01 
6E*0l 
0E*00 
4F + Q0 
1E«00 
9E*00 
5E»00 
3F*00 
3F*00 
4E*00 
9E«00 
6E*00 
lEtOO 

0.5121E*00 
0.5BOOE»00 
0.6446E*00 
0.7046e»00 
0.7589E*00 
0.8065E+00 
0.8469E+00 
0.8800E'>00 
0.9060E*00 
0.9?&JE*00- 
0.9379E+00- 
0.9453E*00- 
0.9495E+00- 
0.9497E*00- 
0.9461E*00- 
0.9417E»00- 
0.9374E»00- 

0.34H7F«00 
0.3?94E*00 
0.3009F«00 
0.2644F*00 
0.2?1 U>00 
0.1729E+00 
0.1212F*00 
0.6a31E-01 
0.156BE-01 
0.3467E-01 
0.8131E-01 
0.1219E*00 
0.1556F*00 
0.1895E+00 
0.2?49E*00 
0.2573E+00 
0.2892E*00 

153«t*01 
153b£»Ul 
1532E«U1 
li31t*ui 
liSlfUl 

0.1532t»Ul 
0.153bE»Ul 
0.1543E*U1 
0.155JE*UJ 
0.1567t*Ul 
0.158bE*01 
0.1604t«0l 
0.1622E*U1 
0.1645E*U1 
0.1666EtUl 
0.1671E*lil 
0.166OE*01 

0.9981E*00 
o.yyaiE'Oo 
U.9982E*0n 
0.9983E*00 
0.99B5E«00 
0.9987E+00 
0.9989E*00 
0.9992E»no 
0.9993E*00 
0.9995E+00 
0.9994E«00 
0.9988E*00 
U.9991E»00 
0.9991E+00 
0.9974E*00 
0.9965E+00 
U.9951E«00 

0. i2aie«ui 
0.14l7t»01 
0.15b5t*01 
0.16y4E*01 
0.1834t*01 
0.1974E*01 
0.2U0E*0l 
0.2242E»01 
0.2366Et01- 
0.2478E*01- 
0.2575E+01- 
0.26&3E«01- 
0.2714e«01- 
0.2758E*U1- 
0.2793e*01- 
0.2H25E»01- 

o.2a67e*oi- 

0.5725E*00 
0.4504E«U0 
0.3425E«00 
0.2499E*00 
0.1717EtOO 
0.1073E»00 
0.5497E-U1 
0.1343E-01 
0.1914E-01 
0.4413E-01 
0.6295E-01 
0.7654E-01 
0.b579E-01 
0.y296E-01 
0.y86bE-01 
0.1022E*00 
Q.1055E«0U 

0.420U£*00 
0.4999E+00 
0.5B43E*00 
0.6730E+00 
0.7650E*00 
0.8603E«00 
0.9582E«00 
U.105BE«01 
0.1161E«01 
0.126&E*01 
0.1373E«0l 
0.14B4E*01 
0.1b02E*01 
0.1730£*01 
0.1815E«01 
0.1900£*01 
0.198bE«01 

0.85blE*00 
U.90a5E»00 
0.95b6E«00 
0.99b2E«00 
0.1028E*01 
0.10b4E*01 
0.1072E»01 
0.1084E*01 
0.10a9E«01 
0.loa7E*01 
0.10blE«01 
0.1070E*01 
0.l0b7E*01 
0.1043E*01 
U.1003E*01 
0.9621E»00 
0.92U£«00 

0.2104E»01 
0.1994E*01 
0.1884E»01 
0.1776E»01 
0.1671E«01 
0.1572E*01 
0.1479E»01 
0.1395E»01 
0.1320E*01 
0.12b6E«01 
0.1203E«01 
0.11blE«01 
a.U31E»01 
0.1110E*01 
0.1091E»01 
0.1075E»01 
0.105*E»01 

SECOND INOEX=  3 

CJ1 

1ST    P/PINF HO/RINF U/QINF V/QINF S/SINF HT/HTINF MACH CP X Y EI/EIINF 
I 0.n9aE«02 0.4286F«01 0.4743E-01- -0.3046F-01 0.1562E*0l 0.1000E*01 0.1011£*00 0.1743E*01- -0.3544E-01" ■a.4810E-01 0.2796E«01 
2 0.1198E«02 fl.4286E»01 0.4743E-01 0.3046F-01 0.1562E*01 0.1000E*01 O.lOllE'OQ 0.l743E*0l-0.3544£-0l U.4810E-01 0.2796E«01 
3 0.1179E«02 0.4240F»01 0.b912E-01 0.9044E-01 0.1561E+U1 0.1001E*01 0.1944E+00 0.1713Et01- -0.2644E-01 0.1439£«00 0.2782E*0l 
4 0.1138E*02 0.4139F*01 0.8152E-01 0.1474F+00 0.155bE*Ul 0.1000E*01 0.3047E*00 0.1648E*01-0.1037£-01 0.23a8E«0a 0.27b0E*01 
5 0.1061£*fl2 0.3997E»01 0.1134E*00 0.1994E+00 0.155bE*Ul 0.1000E»01 0.4184£*00 0.1558E*01 0.1564E-01 0.3316E«00 0.2706E»0l 
6 0.1012E»02 0.3H19F»01 0.1543E*00 0.2450F*00 0.1550E*01 0.1000E*0l 0.5337E»00 0.1447E*01 0,4a54£-01 0.4223E*00 0.2649£«01 
7 0.9314E*01 0.3608F»01 0.2031E«00 0.2fl34E*00 0.154bE*01 o.iooo£*oi 0.6511E«00 0.1320E*01 0.9020E-01 0.5096E*00 0.2b81£*01 
a 0.8434E»01 0.3371F*01 0.2585E*00 0.3136E+00 0.1539£*U1 0.999aE*00 0.7708E*00 0.11bOE»01 0.1385£*00 0.5937E*00 O.2502E*0i 
9 0.75?1E*01 0.3115E*01 0.3187E«00 0.3349E»00 0.1533E*U1 0.9997E*00 0.8926E*00 0.1035E*01 0.1948£«00 0.6731E*00 0.2414E*01 

10 0.6607E*01 0.2B48E*01 0.3819E«00 0.3468F*00 0.1526E»01 0.9995E*00 0.1016£»01 0.8900E*00 a.2571E«00 0.7484E*00 0.2319E»01 
11 0.5731E*01 0.?bbiF«01 0.4463E*00 0.3493F*00 0.1519E.01 0.9994E*00 0.114l£*0l 0,7509E»00 0.3266E*00 O.B179E«00 0.2220E*01 
12 0.*9nE*01 0.2319F«01 0.5102E*00 0.3426E*00 0.1513EtUl 0.9992E+00 0.1267£«01 0.6207£»00 0.4013E«00 0.8827E*00 0.2118E*01 
13 0.4169E»01 0.?069F»01 0.5720E+00 0.3276E*00 0.150 7F»U1 0.9992E*00 0.1393E*01 0.5031E*00 0.4821E*00 0.9409E*00 0.201b£«01 
14 0.3511E»01 0.1H34F*01 0.6306E«00 0.3051F*00 0.1502E«U1 0.9991E*00 0.1519E*01 0.3985£«00 0.5675E«00 U.9942E»00 0.1914E«ai 
15 0.294?E*01 0.1b20F*01 0.&B48E«00 0.2766F»00 0.1497E»U1 0.9991E*00 0.1644E*01 0.3082E+00 0.6581E*00 0.1040E»01 a.iai6£*oi 
16 0.2456E»01 0.1427F*0l 0.7340E*00 0.2431F+00 0.1493£*01 0.9990E*00 0.176bE*01 0.2311E«00 0.752BE»00 0.1082E*01 0.1721E*0i 
17 0.2051E»Q1 0.1?56F*01 0.7776E*00 0.2062E*00 0.1490E+U1 0.9991E*00 0.1889E*01 0.1668E«00 0.8521E»00 0.1116E*01 0.1632E»0J 
la 0.1715E.01 0.1107F«01 0.8157E*00 Q.1671E«00 0.1488£«U1 0.9990E»00 0.2007E*01 O.H35Et0O 0.9553£»00 0.1145E*01 0.1549E*01 
19 n.l442F*01 0.9790F*00 0.8482E*00 0.1274E«00 0.1486E»U1 0.9991E*00 0.2120£«01 0.7022E-01 0.1063E+01 0.1169E«01 0.1473E«01 
20 0.12?2E»01 0.8706F*00 0.8754E*00 0.8788E-01 0.1484£»U1 0.9991E*00 0.2227E*01 0.3531E-01 0.1176E401 0.UB9E*0l 0.1404E«01 
21 0.104RE»01 0.7B03F*0n 0.8976E»80 ■e.SOOOF-Ol 0.1483E*U1 0.y992E*00 0.2327E*01 0.7582E-02 0<1294£«01 0.1203E*01 0.1343E*01 
22 0.9103E*00 0.7a61F»00 0.9152E*00 0.147BF-01 0.1482E«U1 0.9990E*00 0.24l8t»0l- -0.1424E-01 0.1420E»01 0.1217E*0l 0.1289E»01 
23 0.8060E«00 0.6494F*00 0.9292E*00- ■0.1602F-01 0.147bE»ul 0.9985E*00 0.?502E*01-0.3079E-01 0.1556E»01 0.1229E*01 0.1241E*01 
24 0.7?93E*00 0.6086F*no 0.9414E*00- -0.4185F-01 0.1462E*UI 0.9988E*00 0.25b2E»01 -0.4296E-01 0.1709E*01 0.1244E*01 0.1198E»01 
25 0.6623E*00 0.5692E*00 0.9505E*0 0-0.666lF-01 0.145BE+01 0.9992E*00 0.2650E»01- -0.5360E-01 0<la87£*01 0.1266E*01 0.1164E*01 
26 0.6n03E*00 0.52B?F»00 0.9559E«00- -0.9164E-01 0.1467E»U1 0.9988E*00 0.2702E*01- -0.6344E-01 0.1981E«01 0.1239E»fll 0.1137E«01 
27 
28 

0.5494F»00 0.4931E»00 0.9600E«00- -0.1142E*00 0.1478E*U1 0.998BE*flO 0.2748E+01-0.7152E-01 0.a075£»01 0.1212E*01 0.1114E*01 
0.5026E»00 0.4bl9E*00 0.9643E«00 -0.1375E+00 0.U82t*01 U.99a5E*00 0.2801E*01 -0.7895E-01 0.2169£*ai O.U83£»01 0.10a8E*01 

SECOND INDEX=  4 

1ST    P/PINF 
1 0.1187E*02 
2 0.11B7E«02 
3 0.116flE«02 
4 0.11?nE»n2 
5 0.1074E.02 
6 0.1n07F»02 
1  o.93inE»ni 
8 0.8476F.01 
9 0.7hnE»01 

lO 0.674*F.nl 
U O.B'JliF.ni 

HO/RINF 
0.4257F*01 
0.4257F»01 
0.4209E»0I 
0.4114E»01 
0.3980E*01 
0.3S15F»01 
0.36?0F»0l 
0.3399F*01 
0.3162F*01 
0.?9l4F*0l 
0.?h66F»01 

U/QINF 
0.7003E-01- 
0.7003E-01 
0.8077E-01 
0.1021EtOO 
0.n28E*00 
0.1724E»00 
0.2196E«00 
0.272aE»00 
0.3301E.OO 
0.3900E»00 
0.4504E»00 

V/QINF 
0.2974E-01 0. 
0.2974F-01 0. 
0.8825F-01 0. 
0.1439F*00 0, 
0.1947F+00 0. 
0.2394E«00 n. 
0.2770F»00 0. 
0.3066E»00 0. 
0.3278F+00 0. 
0.3401F»00 0. 
0.3437F*00 0. 

S/SINF 
1562E»0l 
1562L«U1 
1561t;*01 
1557K»U1 
1552E«U1 
154bE»Ul 
lb37H*Ul 
152bfui 
1519E»U1 
1509t*Ul 
149BE«U1 

HT/HTINF 
0.9997E*00 
0.9997EtOO 
0.999RE*00 
0.9994E*00 
0.9990F»00 
0.9989E+00 
0.998BE«00 
0.9987E+00 
0.9987E»00 
0.9986E+00 
0.998hE*00 

MACH 
0.1367E*00 
0.1367E»00 
0.2155E»00 
0.3196E*00 
0.4306E*00 
0.5447E*00 
0.6612t*U0 
0.7797ttU0 
0.B997£»00 
0.1020E»01 
0.1141E*01 

CP 
0.1726£*01- 
0.1726E«01- 
0.1695E«01- 
0.1632£«U1- 
0.1b45E»01- 
0.1440E*01 
0.1319E*01 
0.1167E.01 
0.1049E.01 
0.9U8E*00 
0.7799E»00 

0.b369E-01- 
0.b369E-01 
0.4450E-01 
0.2896E-01 
0.a702E-02 
0.a980£-01 
0.7152E-01 
0.1195E«00 
0.1759E*00 
0.2379E»00 
0.3077t»00 

0.4895E-01 
0.4895E-01 
0.1464E*00 
0.2432E«00 
0.337a£«00 
U.4307E»00 
0.5201E.00 
0.6069EtOO 
0.6889E*00 
0,7678E»00 
0.840aE*00 

EI/EIINF 
0.27B9E*01 
0.2789E*01 
0.2774E»0l 
0.2742E»01 
0.2697E*01 
Q.2640E«ai 
0.2b72E*Ol 
0.2493E«01 
0.2407E«01 
0.2314E.01 
0.2218E«01 

s: o 
—I 

CO 

00 
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t0*302el*0 !0»39V9fO 10»300if0 t0-3EB9*"0 I0»399E2'0 00*30666*0 TO*30EEI*0 10-3E026*0 00*32106*0 00*321B6*0 10*39621*0   £2 
I0*3*iEl*0 tO*36B*l*0 t0»3<»t9l°0 T0-3*2fl9''0 !0»3/.Z22'0 00*32666*0 t0*3?9Et*0 00*J**ll*(r 0(5*31288*0 10*31*01*0 10*30£*1*0   22 
tO*3B2<>l'0 tO*3SE*l'0 I0»30SEI"0 l0-328*6°0 tO*306l2'0 00*3E666*0 tn*399E!*0 00*3Betl*0 OO'SEISIB-O t0*38tU*0 10*31691*0   12 
tO»39B*fO IO»3BBE1'0 lOtSCOZfO 00*3i92f0 t0»300l2*0 00*32666*0 Tn*3/ZE1*0 00*3i*9t*0 00*39it8*0 10*30121*0 10*36611*0   02 
I0*30SSf0 l0*36EEf0 t0»3Zi0f0 90*3TS9f0 T0*3i002'0 00*32666*0 ln*3B8Et*0 00*39161*0 00*3*018*0 10*391E1°0 10*30*02*0   61 
t0»38l9f0 t0*32ftZf0 00*396*6'0 00+380!2'0 tO*30t6l'0 00*32666*0 !0*3B6Et*0 00*3*812*0 00*3/6//*0 10*36E*1*0 10*382E2°0   81 
IO»3I69l*0 t0*30»Zf0 00»39SE8'0 00»3299Z°0 tO*3608l*0 00*32666*0 IO*3B0*t*0 00*3i**2*0 00*309*/.*0 10*30891*0 10*31192*0   11 
I0»369if0 10*3BBII'0 00»3*88f0 00*3t6ZE°0 T0*390Z1*0 00*31666*0 t0*3BI*!*0 00*3*692*0 00»3E90I*0 10*3/Eil*0 10*3£10E*0   91 
10*3HSBI'0 I0*3tETl*0 00»1*829'0 00*39E0<>"0 T0*3Bf>9I'0 00*31666*0 tn*3B2»I*0 00*30262*0 00*39E99*0 10*3E161*0 10*32*9E*0   91 
I0*36rfil*0 t0»3Ii0f0 00»36EE9'0 00»3t6R*'0 T0*3BBVt*0 00*30666*0 tO*36E*t*0 00*3niE*0 00*39919*0 10*39012*0 10*3180**0   *1 
tO*36?OZ*0 I0*3900I°0 00»3»9»**0 00*3»989*0 I0»39/.El*0 00*30666*0 ln*3t9*l*o 00*3692E*0 00*31999*0 10*3E1E2*0 10*3969**0   Et 
tO»3Z2lZ'0 00*36iE6'0 00»36E9E'0 00»38»69''0 10»3l92fO 00*30666*0 ln*3E9*I*0 00*329EE*0 00*39219*0 10*3*E92*0 10*311£9*0   21 
I0»39t22'0 00»31E9B'0 00t3B88e'0 00*3/LElB'0 t0*35»'It'O 00*30666*0 tn*39i*l*o 00*3tBtE*0 00*3i99**0 10*3*9i2"0 10*39219*0    11 
tO*360E2'0 00»3Ii8i'0 00*3ZBtZ'0 00*3EO*6°0 10*38Z01*0 00*30666*0 l0*3B8*I°0 00«39EtE*0 00*3B66E*0 10*38662*0 10*3*269*0   01 
t0»30n*2*0 00»3B*Oi'0 00»3699f0 I0*32i0f0 00»3B606'0 00*31666*0 ln*3t09I*0 00*3602E*0 00*32E*E°0 10*31E2E"0 10*3*911*0   6 
tO*39B<>e'0 00»300Z9'0 00»3<>00f0 I0»3<f021'0 00»36I6i'0 00*3t666*0 10*3*191*0 00*36662*0 00*39882*0 10*3E9*E°0 10*3EB9B*0   B 
!0*3<r9C2*0 00»390E9"0 !0-3*8Z9«0 tO»3IEErO 00*38«i9'0 00*32666*0 ln*3929I*0 00*3i0i2*0 00*39i£2*0 tO*3699E*0 tO*3£H£6*0   1 
10«3EE9H'0 00»306E*'0 10-3/OtfO tO»39T*l'0 00»39699*0 00*31666*0 t0*3l£Sl*0 00*3BEE2*0 00*32261*0 10*31*BE'0 20*31101*0   9 
tO»30698*0 00»30**E'n ia-390tZ"0 -t0»3i*9f0 00»3?i**'0 00*3E666"0 ln*39*Sl*0 00*30061*0 00*3BE91*0 10*3966E°0 20*39101*0   9 
I0*39E/H'0 00*39i*2'0 tO-399ZVO -tO*30E9fO 00*3*6EE*0 00*31666*0 10*3E991*0 00*310*1*0 00*30*21*0 10*3611**0 20*31211*0   * 
tO*3B9Z3*0 00*36B<»f0 ia-19S29*0 -TO*3689fO 00»3BI»e*0 I0*3000t*n 10*38991*0 10-30i98*0 00*31E01*0 10*3902**0 20*3*911*0   £ 
tO+3EBi2'0 tO-36i6»"0 l0-396li*0 -\0*3L\L\'0 00*39FZl*0 00*38666*0 10*30991*0 10-39882*0 10-32126*0 10»3/*2**0 20*32811*0   2 
tO»3EB/Z*0 lO-36/6»'0 -T0-3c;6ti'0 -tD*3/tifO nO*39Eil*0 00*38666*0 10*30991*0 10-39882*0 -10-32126*0 10*31*2**0 20*32811*0   1 

JNII3/I3 A X dD H3VH JNUH/IH 3NIS/S JNIO/A 3NI0/n JNia/OM JNId/d           iSt 

00 

I 

=X3aNI GN0039 

10*36E11*0 10*39**1*0 10*329Eg*0 10-3E19**0- 10*38692*0 00*38866*0 10*391El*0 lO-3iEOS*0- ■00*3£B96*0 00*36229*0 00*3*601*0 82 
10*3E91t*0 10*319*1*0 10*30922*0 10-3191E*0- 10*31992*0 00*30666*0 ln*391£l*0 10-3261E*0- •00*3*296*0 00*38999*0 00*31E91*0 12 
10*39flll*0 10*391*1*0 10*31*12*0 10-39082*0- •10*36092*0 00*30666*0 ln*301E!*0 10-329E1*0- •00*3*9*6*0 00*36*69*0 00*32£28*0 92 
10*31121*0 10*306*1*0 10*3E*0B*0 10-3*891*0- ■10*30992*0 00*32666*0 10*319£1*0 20-38l£9*0 00*368E6*0 00*328E1*0 00*36£68*0 92 
10*38*21*0 10*32£*1*0 10*99181*0 20-36E9**0-10*316*2*0 00*36B66*0 l0*30BEt*0 10-39992*0 00*3E126*0 00*3*811*0 00*3*116*0 *2 
10*39621*0 10*31flEl*0 10*38291*0 20-32186*0 10*380*2*0 00*31866*0 10*310*1*0 10-31*8**0 00*3i2l6*0 00*3*028*0 10*32901*0 £2 
10*39*El*0 10*3E9E1*0 10*319*1*0 10-39882*0 10*3*2E2*0 00*31666*0 10*391*1*0 10-Jgi£l*0 00*3*§68*0 00*36818*0 10*32811*0 22 
10*3B6E1*0 10*361E1*0 10*922£1*0 10-390E9*0 10*38E22*0 00*32666*0 10*3*2*1*0 00*3£201*0 00*30918*0 00*31*96*0 I0*3*£tl*0 12 
10*399*1*0 10*38821*0 10*30611*0 10-32628*0 10*39*12*0 00*31666*0 lo*30E*l"0 00*362£1*0 00*36298*0 10*39*01*0 10*32291*0 02 
10*31291*0 10*3*921*0 10*3fl901*0 00*39611*0 I0*3B*02*0 00*30666*0 10*31E*1*0 00*31*91*0 00*38928*0 10*3E9tl"0 10*3£911*0 61 
10*32691*0 10*36121*0 00*39296*0 00*30*91*0 10*39*61*0 00*30666*0 10*3E**1*0 00*38961*0 00*3E*61*0 10*38121*0 10*3E£02*0 81 
10*38991*0 10*38111*0 00*3nE*B*0 00*31112*0 10*36EBt*0 00*36866*0 10*36**1*0 00*3*9c2*0 00*32891*0 10*322*1*0 10*321E2*0 11 
10*30911*0 10*39Etl*0 00*390*1*0 00*39182*0 10*36211*0 00*3BB66*n Tn*3Q9*l*0 00*3E892*0 00*3E1I1*0 10*J9B91"0 10*3*112*0 91 
10*31Efll*0 10*39801*0 00*3r£*9*0 00*3B99F*0 10*39191*0 00*31866*0 ln*3E9*l*0 00*39992*0 00*31119*0 10*J«9iI*0 10*38*2E*0 91 
10*3626 1*0 10*3EE01*0 00*31099*0 00*31****0 10*366*1*0 00*39866*0 10*311*1*0 00*3B«OE*0 00*39129*0 10*36961*0 10*3861E°0 *1 
10*3*202*0 00*3*E16*0 00*32*9**0 00*3f**9*0 10*3lqEI*0 00*39866*0 10*361*1*0 00*3ll2E*0 00*39199*0 10*38812*0 10*362***0 n 
10*31212*0 00*3E016*0 00*392BE*0 00*3*999*0 10*32921*0 00*39866*0 ln*368*l'0 00*306EE*0 00*31019*0 10*322*2*0 I0*39E19*0 21 



3> 
I 
cn 

16 0.mSE«01 n.iH77e*ni o,b<^^SE*on n.27HHf»00 n. 1381K '0 1 u.gy'JiE'Oo 0.169bt«01 0.370bE»UU 0.7162L*00 0.1242E»01 0.1777E»01 
17 0.2937E*nl 0.17?6E*01 0.7ifi7E*00 0.2S77E*00 n.l367E*ui 0.9992E»00 0.1795E*01 0.3074E*00 0.8273£»00 U.1302E»01 0.1'OIE.OI 
18 0.2593E*nl 0.1b91E*01 0.7703E*00 0.23S2F*00 O.US-iE'Ul 0.9992E*0n 0.1893E*01 0.2529E«00 0.946aE«00 0.l36bE»01 0.1630£*01 
19 0.2300E»01 0.147?F«01 o.anu6E»oo 0.21?0F*00 n.l339t*Ul 0.9992E*no 0.19b7e»01 0.206'.E«00 0.1077£«01 0.1424E»01 0.la63E»01 
20 0.20S1E«01 0.1367E»01 0.8?78E*00 0.1888F*00 0.132'.t»Ul 0.9993E*no o.2oaot*oi 0.166aE«00 0.1220£»0l 0.14a7E*01 0.15U0E«01 
21 0.lS3fiE*01 0.1276E*01 0.8'ii'2E»00 0.1662F*00 o.i3oaE*ui U.999'(E*00 0.2l70t*01 0.1331E*00 0.1379E*01 O.l5b0E*01 0.1441£*01 
22 0.165HE*01 0.119BE«01 0.8745E»00 0.1'.4'.F*00 0.128U£»U1 0.999*E*no 0.2260E*Ul 0.104bE.OO 0.1b61£*01 U,1625E«01 0.1385E«0l 
23 0.1510E*01 O.U37F*01 0.a953E»00 0.1237E»00 0.126lK*ul U,9993E»00 0.2353E*01 0.8089E-01 0.i772£*01 U.1705E«01 0.132aE*01 
24 0.1394E»0l 0.109*e*01 0.9U1E*00 n.ln48E*00 0.1230E«U1 0.9994E»00 0.24't5E«01 0.6249E-01 0.203U£«01 O.ia08E«01 0.1275E*0l 
25 0.1302E*01 0,105<tE*01 0.9277E*00 n.8882E-01 0.1210E*U1 U.9996E*00 0.2S15t*01 0.4791E-01 0.2356£*01 0.1937E*01 0.1236E«01 
26 0.122SE*01 O.lOllF+01 0.9360E*00 0.7533E-01 0.1206fUl U.9996E+00 0.2560t*0l 0.3565E-01 0.2478E«01 0.1949E*01 0.1211E>01 
27 0.n60E«Ql 0.9726E*00 0.9*2tE*00 0.6328E-01 0.1206E*U1 0.9996E»00 0.2596E*01 0.2534E-01 0.2599£*01 0.1960E*01 O.U92E»Ul 
28 O.U01E*01 0.9389E*00 0.9490E+00 0.5157E-01 0.1203E»U1 U.9995E*0n 0.2633E*01 0.1604e-01 0.a719E»01 0.1969E*0l 0.1173E»01 

SECOND INDEX= 

1ST    P/PINF RO/RINF U/QINF 

I 0.1157E*02 0.4183E«01 0.1345E*00 
2 0.n57E»02 0.4183E*01 0.1345E*00 
3 0.1141F*n2 0.4149E+01 0.1451E*00 
4 0.1107F«02 0.4074F*01 0.1648E«00 
5 0.1060E*02 0.3969E«01 0.1929E+00 
6 0.1003E»02 0.3841E*01 0.2?91E»00 
7 0.9372E*01 0.3688F*01 0.2716E*00 
a 0.8654E»01 0.3514E*01 0.3186E*00 
9 0.7907E+01 0.3324E*01 0.3684E*00 

10 0.7158E+01 0.3125Ft01 0.4196E»00 
11 0.6436E»ni 0.2923F*01 0.4707E*00 
12 0.5752E*01 0.2724E*01 0.5208E+00 
13 0.5124E*nl 0.2531E»01 0.5688E«00 
14 0.4552E*01 0.2348F+01 0.6143E»00 
IS 0.4n41Et01 0.2177E«01 0.6567E*00 
16 0.3589E»01 0.?018E*01 0.6959E*00 
17 0.3193E*01 n.lB73E*01 0.7318E«00 
18 0.2847E*01 0.1742E»01 0.7647E*00 
19 0.2549E*01 Q.1626E*01 0.7946E*00 
20 0.2291E»01 0.1522E*01 0.a218E*00 
21 0.2068E*01 0.1431E«01 0.8467E»00 
22 0.187SE*01 n.l352E*01 0.8»,97E«00 
23 0.17nE.01 0.1289E*01 0.8914E«00 
24 O.lBSSEtOl 0.1241Et01 0.9104E»00 
25 0.1487E*01 0.1200E*01 0.9239E*00 
26 O.U09E»01 0.1159F«01 0.9321E»00 
27 0.1344E»01 0.112?E»01 0.9385E*00 
28 0.128ftEt01 0.1090E*01 0.9447E»00 

V/QINF 
-0.2771E-01 
0.2771E-01 
0.8229F-01 
0.1349E*00 
0.1836E*00 
0.2263F+00 
0.2621E*00 
0.2906E*00 
0.3114E*00 
0.3247F*00 
0.3311E»00 
0.3311E*00 
0.3258E*00 
0.316DE*00 
n.3n?7F*00 
0.2866F»00 
0.2685F*00 
0.2490e*00 
0.2287E»00 
0.2n82F*00 
0.ia78F»00 
0.1677E*00 
0.1480E*00 
0.1297F»00 
0.1148F»00 
^0.1032E»00 
"'0.9309E-01 
0.8336E-01 

S/SINF 
0.1560£*01 
0.1560E«U1 
0.1556E*U1 
0.l349E*Ul 
0.1538E*01 
0.1524E»01 
0.l50aE«Ul 
0.1490E*Ul 
0.1471£«01 
0.1452E«U1 
n.l433E*UJ 
n.l414E*Ul 
n.l396E*Ul 
n.l378E»Ul 
0.1360£»01 
0.1343Et01 
n.l326E»Ul 
0.130yE*Ul 
0.1291£»U1 
0.l272e«01 
0.1252E*U1 
0.1230£»01 
0.1201£»U1 
0.1171E«U1 
0.1152£*U1 
0.1146E*Ul 
0.1144E»Ol 
0.1140£*0l 

HT/HTINF 
0.9996E*00 
0.9996E*C0 
0.9998E*0fl 
0.9994E*00 
0.9990E+00 
0.9990E«00 
0.9991E*00 
0.9992E+00 
fl.9992E*00 
0.9992E*00 
0.9992E*no 
Q.9991E*00 
0.9991E»00 
0.9991E*00 
0.9992E«00 
0.9992E*00 
0.9993E*00 
0.9994E+00 
0.9994E*00 
0.9995E»0D 
0.9997E*00 
0.9998E»00 
0.9997E»00 
0,9996E*00 
0.9996E*00 
0.9996E*00 
0.9996E*00 
0.9996E*00 

MACH 
0.247a£*00 
0.2478E*00 
0.3018E*00 
0.3876E*00 
0.4889E+00 
0.5979E»00 
0.7103E*00 
O.B243E*00 
0.93a3E«00 
0.10b2E*01 
0.11b4E»0l 
0.1274E*01 
0.13a2E*Ql 
0.1489E*01 
0.1592E*01 
0.1693£*01 
0.1791E»01 
0.18a7E*01 
0.19blE«01 
0.2073Et01 
0.2164E»01 
0.2256E*01 
0.23blE»01 
0.2442E*Ul 
0.2509E*01 
0.25b2t»01 
0.25a5£«01 
0.2619E*01 

CP 
0.1677E«01- 
0.l677E*0i- 
0.1652E*01- 
0.1598E*01- 
0.1523E*01- 
0.1433E«01- 
0.1329E*0l 
0.1215E«01 
0.1096£*01 
0.9775E+00 
0.a62aEtOO 
0.7543E»00 
0.6545E*00 
0.5638EtOa 
0.4e2BE»UO 
0.4109E«00 
0.34a0E«00 
0.2932E+00 
0.2458E*00 
0.2049E*00 
0.1695E+00 
0.13a9E»00 
0.1132E*00 
0.9284E-01 
0.7725E-01 
0.64B7E-01 
0.5461E-01 
0.4638E-01 

0.108b£t00- 
0.108bE*00 
0.986aE-01 
0.8474E-01 
0.5773E-01 
0.a639E-01 
0.1549E-01 
0.6230E-01 
0.1190E«00 
0.ia03£*00 
0.2S10E*00 
0.3265E»00 
0.4107E*00 
0.5003E*00 
0.b987E*00 
0.7040£«00 
0.8191E«00 
0.9439£«00 
0.1081£»01 
0.1234E*01 
0.1407E»01 
0.160a£*01 
0.1844E«01 
0.ai37£*0l 
0.a513£*01 
0.a644E*01 
0.2774E*01 
0.2902£»01 

0.5149E-01 
0.5149E-01 
0.1540E*00 
0.2bb4E*00 
0.3563E»00 
0.45b6E»00 
0.5515E»00 
0.64b3E«00 
0.7365E«00 
O.B2b6E«00 
0.9096E*00 
0.9930E+00 
0.107lE«01 
0.U49E«01 
0.1221E»0l 
0.129b£*01 
0.1365E*01 
0.1438E*01 
0.1509E*01 
0.1587E*01 
0.1666E*01 
0.1761E«01 
O.ia64E«01 
0.19y6E*01 
0.2161E»01 
0.2ia6E»01 
0.2209E»01 
U.2231E»01 

EI/EIINF 
0.2765E»0 
0.27b5E«0 
0.2749EtO 
0.2T17E«0 
0.2670E«0 
0.2611£*0 
0.2b41E*0 
0.2463E*0 
0.2379£»0 
0.2291E.O 
0.2201E»0 
0.2112E«0 
0.2024E»0 
0.1938E*0 
0.1Bb7E»0 
0.l778Et0 
0.1704E«0 
0.1634E»0 
0.lb68E»0 
0.1b05E*0 
0.144SE*0 
0.l3a7E*0 
0.1330E*0 
0.1277E»0 
0.1239E«0 
0.1216E*0 
0.1198E»0 
O.liaOE'O 

t/l 
z: o 

00 

I 
-P» 
00 
4^ 

SECOND INDEX= 

ISl P/PINF HO/RINF U/QINF V/QINF S/SINE HT/HTINF MACH CP X Y EI/EIINF 
1 O.U3RE*02 0.4131E»01 0.1S51E*00- ■0.2741F-01 0.1562E«01 0.9996E*00 0.2847E*00 0.1647E«01- ■0.1267E*00- •0.5234E-01 0.27b4£»01 
2 0.113flF»02 0.4131F»01 0.15blE*00 0.2741F-01 0.1562E*Ul 0,9996E»00 0.2847E*00 0.1647E*01-0.1267£»oa 0.5234E-01 0.27b4E*01 
3 0.1122E*02 0.4098E*01 0.1654E»00 0.8129E-01 0.1558E*U1 0.9998E*00 0.3340E+00 0.1622Et01-0.1167£*00 0.1565E»00 0.2738E*01 
4 0.109nE*n2 0.4023E*01 0.ia45E»00 0.1334E*00 0.1549£*U1 0.9993E»00 0.4152E*00 0.1571E»01-0.1033£*00 0.260aE«00 0.2705E»01 
5 0.1045E»02 0.3933F*01 0.2119E*00 0.1816E*00 0.1536E*U1 0.9989E»00 0.51J6E*00 0.1b00£«01-0.7607£-01 0.3625E«00 0.26b7E»01 
6 0.9917E*01 0.3H19E»01 0.2471E*00 0.2239E«00 0.l519£tOl U.9989E*00 0.6207E*00 0.1415E»01-0.4513£-01 0.4b39E»00 0.2b97E*01 
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0.216aE«01 0. 
0.23<tOE*01 0. 
0.25b9E*01 0. 
U.2832E*01 0, 
0.28y6£*01 0, 
0.29S7E*01 0, 
0.3017E+01 0, 

1503E*0l 
1447E«01 
1392E.01 
ISIOE^OI 
1294E*01 
I2fa2£*0l 
1244E»01 
1230Et01 
1217E*0l 

SECOND INDEX= U 

J3 
I 
CTi 

1S1 P/PINF RO/RINF U/QINF V/QINF S/S1N^ HT/HTINF HACH CP X y EI/EIINF 

1 0.1083E*02 0.3991F*01 0.2168E«00- •0.2726F-01 n.l559E«ul 0.9994E*00 0.39aOE»00 0,1560E*01- •0.181b£»00- ■0.5488E-01 0.2712E*01 

2 0.1083F*02 0.3991F*01 0.2I68E»00 0.2726F-01 0.1559E«01 0.9994E*00 0.3980E«00 0.1560E«01- ■0.1815E.00 0.5488E-01 0.2712E«01 

3 0.1071E*02 0.3971F»01 0.2266E*00 0.7695F-01 0.1553£»U1 0.9998E*00 0.4372E«00 0.1541E*01- ■0.1709E*00 0.1641E*00 0.2b96E*01 
4 0.1043E*02 0.3920F*01 0.2446E*00 0.1276E*nO fl.l540E»Ul 0.9991E*00 0.507bE«00 0.1497E«01- •0.1591£*00 0.2740E«00 0.26b0E»01 

5 0.100(SE«02 0.3856F*01 0.2706E*00 0.1765F*nO n.l521E»Ul 0.9990E*0fl 0.6000E*00 0.1438E«01- '0.1311E«0a 0.3BlOE*00 0.2609E*0l 

6 0.9633E*ftl 0.3780E*01 0.3n24E»00 0.2175E+00 0.1497E«01 U.9992E*00 0.7000E*00 0.1370EtOl- '0.1013E«00 0.48a9E»00 0.2548E»01 

7 0.9134E«01 0.3fa86E*0l 0.3385E*00 0.2515F*00 0.1471E*01 0.9993E*00 CaOSbEtOO 0.1291E*01- ■0.5922E-01 0.5933E*00 0.247aE«0l 

B 0.8582E*01 0.3576E*01 0.3763E*00 0.2792F«00 0.1442Etul 0.9993E»no 0.9105£*00 0.1203E*01- ■0«1390E-01 0.69a8E*00 0.2400E*01 

9 0.8003E*01 0.3454F*01 0.4205E*00 0.3006E+00 O.UUfUl 0.9993E»00 0.1019E»01 0.1U2E«01 0.4311E-01 0.79y9Et00 0.2317E.01 

10 0.7417Et01 fl.33?4F*01 0.4638E*00 0.3159F*00 0.1380E*01 0.9993E*00 0.1127E*01 0.1019E*01 0.1035£«00 0.903lE»00 0.2231E«01 

U 0.6843E+01 0.3191F*0I 0.5069E*00 0.3?55E*00 0.1348£«U1 0.9993E«00 0.1234E+01 0.9275E»00 0.1755£«00 0.1001E«01 0.2145E*01 

12 0.629?E*ni 0.3055Et01 O.S490E«00 0.3299F*00 n.l318E*Ul 0.9994E*00 0.1339E»01 0.a401E*00 0.2517£«00 0.1103E»01 0.20b0E»01 

13 0.5774E*01 0.2920E*01 0.5H92E*00 0.3299E«00 0.1288E»01 0.9994E*00 0.1441E»01 0.757BE»00 0.3393£»00 0.1200E*01 0.1978E«01 

u 0.5?91E«01 0.2787F»01 0.6?73£»00 0.3262E+00 0.1260E*01 0.9995E*00 0.1539E«01 0.6810E*00 0.4332E«00 0.1303E*01 0.1B99E*01 

15 0.4B46E+01 0.?657F*01 0.6631E«00 0.3195E*00 0.1234E*Ul 0.9996E*00 0.1635E*01 0.6104E*00 0.5394E»00 0.1402E»01 0.1824E*01 

16 0.4437E*nl 0.2532E+01 0.6966E*00 0.3103E«00 0.1208E«U1 0.9997E*0n 0.1728E+01 0.5456E*00 0.6552£*00 0.1509E+01 0.17b2E*01 

17 0.4065E*01 0.2412F*01 0.7277E+00 0.2992E*00 0.1185E*U1 0.9998E*00 a.ielBEtOl 0.4865E+00 0.7B61E«0a 0.1613E»01 0.1685E«01 

18 0.3727E«0l 0.?29aE*ni 0.7566E»00 0.2864F«00 0.U62E*U1 0.9999E*00 0.1906E»01 0.432bE*00 0,932bE*00 0.1730E»01 0.1622E*01 

19 0.342nE*01 0.2190F*01 0.7R34E*00 0.2724E«00 0.U41E*U1 0.9999E*0n 0.1991E»01 0.3841EtOO O.UOOE^Ol 0.1848E»01 O.lbblE+Ol 

20 0.314nE»fll 0.2087F*01 0.8083E«00 0.2573E«00 0.1121E*U1 0.9999E»00 0.2075E«01 0.3396E*00 0.1293£*01 0.19b6E*01 0.1504E*01 

21 0.2881E»nl 0.1987F*01 0.8318E»00 0.2412E*00 0.1102E«U1 0.1000E*01 0.2158E»01 0.2985E«00 0.1S20E»01 0.21J0E«01 0.14bQE«01 

22 0.263BE»nl 0.1886E*01 0.a542E*00 0.2?36F*n0 0.1084£«U1 0,1000E«01 0.2241E*01 0.2600E«00 0.1795E*01 0.2304E*01 0.139a£«01 

23 0.2417E*nl 0.1794F*01 O.a746E*00 0.2050E«00 0.1067E*U1 O.lDOOE'Ol 0.2322E*01 0.2249E«00 0.2132£*01 0.2499E«01 0.1347E»01 
24 0.2234E*01 n.l713E*01 0.a915E*00 0.1875E«00 0.1051E*U1 0.9993E*00 0.2393£»01 0.1959E*00 U.2566E*01 0.2747E«01 0.1304E*01 

25 0.2109E*nl 0.1655F*01 0.9031E»00 0.1746E+00 0.1042£*U1 0.9990E+00 0.2445E«01 0.1760E«00 0.3139E»01 0.3055E+01 0.1274E«01 
26 0.2030E»01 0.1615F*01 0.9100E«00 0.1667F*00 0.103a£»01 0.9991E*00 0.2476E*01 0.1636E«00 0.3307E»01 0.3132E*01 0.1257E*01 

27 0.1971E«01 0.1b84F»01 0.9151E*C0 0.1605F«00 0.1035E*U1 0.9993E*00 0.2499£*01 0.1541E«00 0.3472£*01 0.3207E«01 0.1244E*01 

ia 0.1919E*nl 0.1557E*01 0.9199E»00 0.1547E«00 0.1032E*U1 0.9994E*00 0.2521E*01 0.1458E«00 0.3636E«01 0.3279E*01 0.1232E«01 

o 

73 

00 

I 

00 

bECONO INDEX= 12 

1ST P/PINF RO/RINF U/QINF V/QINF S/SINF HT/HTINF MACH CP X Y EI/EIINF 

1 O.I056F*02 0.3918F+01 0.23a2E*00- •0.2956F-01 0.1561E*U1 0.9994E*00 0.4386E*00 0.1517E*0l- •0.1997£«00- •0.5573E-01 0.2b95E»01 

2 0.1056E»02 0.391BF«01 0.23a2E«00 0.2956E-01 0.1561E«U1 0.9994E+0Q 0.4386E*00 0.1517E+01- ■0.1997E«00 0.5573E-01 0.2695E»01 
3 0.1046E*02 0.3902E»01 0.2467E«00 0.7510F-01 0.1555t*Ul 0.9999E»00 0.4726E+00 0.1501E»01- •0.1890£»00 U.1666E*00 0.2baOE*01 
4 0.101BEt02 0.3854E+01 0.2652E*00 0.1263E*00 0.1540E*0l 0.998aE*00 0.5422t«00 0.1457E«01- ■0.1777E*00 0.27a3E*00 0.2b41Et01 
5 0.9R41E*01 0.3b01E*01 0.2910E«00 0.1766F»00 0.151bE*Ul 0.9991E*00 0.fi346E»00 0.1403E»01-0.1494E*00 0.3872E»00 0.2ba9E*01 
6 0.9*53E*01 0.3739E+01 0.3209E»00 0.215flF*00 0.1492£*Ul 0.9991E*00 0.7297E*00 0.1342Et01- ■0.1201E*00 0.4972E*00 0.2528E»01 
7 0.B999E»01 0.3b6QE«01 0.3S55E*00 0.2496F*00 0.1463E«01 0.9993E*0n 0.8311E»U0 0.1270E+01-0.7790E-01 a.603BE»00 0.245aE«ai 
8 O.B494E*nl 0.356aF*01 0.393aE*00 0.2776F»00 0.1431E*01 0.9993E*00 0.9369E*00 0.1189E*01-0.329bE-01 0.7119E*00 0.2380E»01 
9 0.7963F»01 0.3466F*01 0.4343E»00 0.2993F»00 0.1397E*U1 0.9993E»00 0.1044E«01 O.UObEtOl 0.2414E-01 U.al5BE«00 0.2297E*01 

10 0.742?E*ni 0.3356F«01 0.4759E»00 0.3151F*00 D.1363E*U1 0.9993E»00 O.Ubl£*01 0.1019E«01 0.8434E-01 0.9225E«00 0.2212E»01 
U 0.6R91E»nl n.3241F«01 0.5172E*00 0.3?53F»00 0.1329E«U1 0.9994E*00 0.12b7E»01 0.9351E»00 0.1566E»00 0.1024E*01 0,2126E.01 
12 0.637RE*01 C.3122F»01 0.5572E»00 0.3304F»00 0.1296E*l)l 0.9994E»0n 0.1360£*01 0.b537E*00 0.2330E*00 0.1131E«Ol 0.2043E+01 
13 0.5fl9?E.01 0.3002E*01 0.5955E*00 0.3312E»00 n.l264E*01 0.9995E»no 0.1*b9£*01 0.7765E*00 0.3214£*00 0.1233E*01 0.1963E*01 
U 0.5434F*ni 0.2b82F*Ol 0.6319E»00 0.3284E»00 fl.l235£*Ul 0.9995E«00 0.1556E*01 0.7039E*00 0.4164£*00 0.1342E*01 0.18a6E«01 
15 o.5no9F«ni 0.?763E«01 0.6ft60E*00 0.3?27E»00 0.120bE»01 0.9997E»00 0.1649E«01 0.6364E*00 0.524b£»00 0.1447E*01 0.iai3E*01 
16 0.461SE»0l fl.2b46F«01 0.6979E»00 0.3145F»00 n.ll82E»UI 0.9998E*nn 0.1739E»01 0.b739E»00 0.6430£*flO 0.1562E«01 0.1745E»01 
17 0.4?5?F»01 n.?531F»01 0.7?77E»00 0.3043F»00 0.11b9£.Jl 0.9999E«0n 0.ia26E*0l 0.5163E.00 0.777bE»nO 0.1676E*01 0.16bOE*01 
la o.3qiRF«ni 0.?420E*01 0.7'i53E«00 0.2924E«no 0.1137£.U1 0.9999E*00 0.1910£«01 0.4632E»00 0.929b£«00 0.ia04E*01 0.1619E«01 
19 0.36UE*01 0.?312E»01 0.7fl09E*0D 0.2792F»00 0.1117E-.UI 0.9999E*no 0.1991E*0l 0.4144E*00 0.1104£*01 0.1933£«01 0.1bb2E*01 
20 0.332f,F»ni O-P^r-OSF^Ol 0.bOS0E»OO 0.2f,'taF*00 0.109a£»ui U.1000E*0l 0.2071£«01 0.3692Et00 0.130a£«0l 0.20B5E*01 0.1b07E.01 
21 0.30S7F.nl (i. ^ i n 1 r. 01 n.rt'/MF'nn (j-ji^iF^nn n.lOBlE'Ul 0.1000F«01 O.?lb0E«01 0.J265£»0U 0.154bt»01 0.2245E»01 0.1455E«01 
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CTl 

1.573576 0.819152 
1.649ft24 0.765903 
1.7P5671 0.712654 
1.801718 0.659405 

ARC LENGTH 
0.04641   0.13922 
0.97445   1.06725 
.90248   1.99528 

1TER = 74 J=?5 Pl = -0.9494E-02 
1TEK = 7S J = ?5 Pl = -0.2176E-01 
JTER = 7ft J=?5 Pl = -0.620aE-02 
ITEH = 77 J = ?5 Pl = -0.1858E-01 
ITER = 78 J = 25 Pl = -0.3116E-02 
ITER = 79 J=25 Pl = -0.1578E-01 
ITER = 80 J=?5 Pl = -0.1639E-03 
ITER = 81 J = 25 Pl = -0.13B8E-01 
ITER = 83 J = 25 Pl = -0.5239E-02 
IT£R = 84 J = 25 Pl = -0.7673E-03 
ITER = 85 J = ?b Pl = -0.3419E-02 
ITEH = 98 J = ?6 Pl = -0.1475E-01 
1TER = 99 J = ?6 Pl = -0.5253E-02 
1TER = 100 J = ?ft Pl = -0.1307E-fll 
ITER = 101 J=26 Pl = -0.3077E-02 
1TER = 102 J=26 Pl = -0.1170E-01 
ITER = 103 J = 26 Pl = -O.lOOOE-02 
ITER = 104 J = 26 Pl = -0.1079E-01 
ITER = 106 J = 26 Pl = -0.7663E-02 
ITER = 108 J = 26 Pl = -0.56B5E-02 
1TER = 110 J=26 Pl = -0.2949E-02 
ITER = 11? J = 26 Pl = -0.2021E-02 
KMS OF SHOCK SPEED =  0 ,1397E-01   J= 23 

2.6li^54l 
2.771H01 
2.9^9354 
3.0bb379 

0.23202 0.32482 
1.16005 1.25286 
2.08809   2.18089 

0.41763 
1.34566 
2.27373 

2.302947 
2.368538 
2.431692 
2.492662 

0.51043 
1.43846 
2.36656 

2.181662 25 
2.181662 26 
2.181662 27 
2.181662 28 

0.60323 
1.53127 
2.45940 

0.69604 
1.62407 

0.78UB4 
1.71687 

0.88164 
1.80968 

AXISYMMETRIC FLOWFIELO OVER SPHERE 

SECOND INDEX=  1 

MAX SHK SPD= -0.3030E-01 AT THE END OF CALCULATION 

C/) 

o 

00 
-pa 

00 

1ST 
1 
2 
3 
4 
5 
6 
7 
8 0 
9 0 

10 
U 
12 
13 
14 
15 
16 
17 
lU 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

P/PTNF 
4672E*02- 
4672Et02 
4589E+02 
4401E+02 
4140E*02 
3fll4E»02 
3440E»02 
.3032E»02 
.2614E*02 
.2203E»02 
.1812E«02 
.1455E*02 
.1141E»02 
.8736E.01 
.6533F«ni 
.4770E»01 
.3404E*01 
.?374E»01 
.162?E«01 
.1089E«nl 
.7?17E*nO 
.47a4F«on 
.3?10E«00 
.??96e«oo 
. 1993E*n0 

0.4641E-01 
0.4641E-01 
0.1392E*00 
0.2320E*00 
0.324flE*00 
n.4176E*00 
0.5104F*00 
0.6032E*00 
0.6960F*00 
n.7bfl8E»00 
0.8H16E*00 
0.9744E*00 
0.1067E*01 
0.1160E»01 
n.l253E*01 
0.1346E*01 
0.143BE»01 
n.1531F*01 
0.1624E»01 
ft.l717Et01 
0.1H10E*01 
n.l9D2F«01 
0.1495F«01 
0.2U«BF«01 
O.?lrtlF*01 

U/QINf 
0.1183E-02- 
0.1183E-02 
0.1117E-01 
0.3250E-01 
0.6332E-01 
0.1032E»00 
0.1514E«00 
0.2069E*00 
0.2680E*00 
0.3334E»00 
0.4015E*00 
0.4706E»00 
0.5386E«00 
0.6040E»00 
0.6651EtOO 
0.7202E»00 
0.7681E*00 
0.8075E»00 
0.8373E»00- 
0.8568E»00- 
0.8652E»00- 
0.8619E*00- 
0.a470E*00- 
0.8195E*00- 

V/OINF 
0.2546E-01 
0.2546F-01 
0.7970F-01 
0.1375F»00 
0.1880E*00 
0.2326E*00 
0.2703E»00 
0.3002F+00 
0.3206F»00 
0.3310F*00 
0.3306F*00 
0.3192E*00 
0.2965F»00 
0.262eE*00 
0.2186F*00 
0.1646E«00 
0.1018F*00 
0.3150E-01 
0.4513F-01 
0.1266E*00 
0.2113F«00 
0.2975E*00 
0.3a36F»00 
0.4670F*00 
0.525HF*0n 

S/SINF 
0.408bE*U 
0.4085E*U 
0.40e5E*U 
0.4085E*U 
0.4085E*U 
0.4085E*U 
0.408bE»0 
0.4085E«U 
0.4085E*U 
0.4085E*0 
0.4085E«U 
0.4085E*U 
0.408bE«U 
0.4085E*U 
0.4085t*0 
0.4085E«0 
0.4085E»U 
0.4085E*U 
0.40B5E»b 
0.4085E*U 
0.4085E*U 
O.4085t»0 
0.4085E*U 
0.4085e*U 
n.40B5E*U 

HT/ 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
U.IOO 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
U.IOO 
0.100 
U.IOO 
0.100 

HTINF 
0E*0 
0E*0 
0E*0 
0E*0 
0E*0 
0E*0 
0E*0 
0E*0 
OE + 0 
0E*0 
OE*0 
0E»0 
0E«0 
0E»0 
0E«0 
0E*0 
0E*0 
OE'O 
0E*0 
0E*0 
0E*fl 
OE«0 
0E*0 
OE*0 
OF»n 

R/RI 
0.5701E«01 
0.5701E«01 
0.5628E»01 
0.5462E*01 
0.5229E*01 
0.4932E»01 
0.4581E.01 
0.4186E«01 
0.3766E*01 
0.3332E«01 
0.2898e*01 
0.247BE+01 
0.20B3E»01 
0.1721£«01 
0.1399E»01 
0. 1117E*01 
0.e77bfc«00 
0.67B7E»00 
0.5l70t»00 
0.3BbBE*oa 
0.2B99E*00' 
0.2161t*00- 
0.1625E«00- 
0.1279E*OU- 
0. 1 lb7t»00- 

CP 
0.1814E«01 
0.1814E*01 
0.1781E401 
0.1707E»01 
0.1603Et01 
0.i474E»Ol 
0.132SE«0l 
0.1163E>01 
0.9977E*00 
0.b344E«00 
0.6793E»00 
O.S376£»00 
0.4131E*00 
0.3070E+00 
0.2196E*00 
0.1496E«00 
0.9538E-01 
0.b454E-01 
0.2469E-01 
0.3bl5E-02 

■0.1104E-01 
■0.2070E-01 
■0.2695E-01 
•0.3067E-01 
•0.3177E-01 

0.1077E-02- 
0.1077E-02 
0.'D680E-02 
0.2681E-01 
0.5233E-01 
0.8600L-01 
0.1275E*00 
0.1766E«00 
0.2328E+00 
0.2955E«00 
0.3644E«00 
0.4387E+00 
0.517BE*00 
0.6ailE'»00 
0.687BE«00 
0.7772£«00 
0.8686E«00 
0.961UE+00 
0.1054E+01 
0.1146E*01 
0.1237E»01 
0.1326E*01 
0.1412£*01 
0.1495£<01 
0.1574t*01 

0.4640E-01 
0.4640E-01 
0.1388E«00 
0.2300E»00 
0.3192E*00 
0.40b7E*00 
0.48U7£*00 
0.5675E»00 
0,64l4E4'00 
0.70y7E»00 
0.7720E*00 
0.8276£«00 
0.3761E*00 
0.9170E+00 
U.9500E«00 
0.9749E*00 
U.9913E*00 
0.9992£«00 
0.99B6£*00 
U.9893£»00 
0.9715£«00 
0.94b3£*00 
0.9110£«00 
0.a688E«00 
O.B192F»0n 

El/EIINF 
0.8195E*0 
0.8195E*0 
0.8153E*0 
0.8056£«0 
0.7917E*0 
0.7734E*0 
0.7509E«0 
0.7243E»0 
0.6942E*0 
0.6611E*0 
0.&252£«0 
0.6872E*0 
0.5478E«0 
0.5076E*0 
0.4671E»0 
0.4270E«0 
0.3877E*0 
0.3498E«0 
0.3138E*0 
0.2a00£«0 
0.2489E»0 
0.2213E*0 
0.1975E*0 
0.1795£«0 
0.1724F*0 
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I0*31EE2*0 
tO»30BtZ*0 
I0»3iZ0E*0 
I0<>3<?/91''0 
tO»3T2it'0 
tO»30/.9t'0 
tO»30H«fO 
tO*3Ei2fO 
10*36Zn'0 
00»39/.B6'0 
00»30098*0 
00»30<;ti*0 
00*3Za99'0 
00»36?9**0 
00*3992E'0 
00*3Ttoa'0 
tO-3«T6R'0 
T0-3*16B'0 

HDWH 

00»32666'0 
00»30666°0 
00»30666*0 
00*30666'0 
00»39B66*0 
U0*3iB66*n 
00*39B66'0 
00*3«866'0 
00*3E866'0 
00»3EB66'n 
U0*3£866°0 
00»39966*0 
00»39866'0 
00*3eB66*0 
00«3t666'0 
00»3E666*0 
00»39666'0 
I0»3000t"O 
10»3000fO 
tO*3000t"0 
t0»3000f0 
tO»3100I*0 
I0»3000f0 
t0»30001'0 
JNUH/iH 

In»36>9E*0 
Tn*3tS8E*0 
tn»39*9E°0 
tO»39EBE'0 
ln»a9aBE"0 
lO*3fil8E"0 
ln»39tBE*0 
In*39t8£'0 
In*3M9E'0 
ln»3BZ8E*0 
ln*3I»8E''0 
Tn»3B99E"0 
1n»309BE*0 
tO»3E06E*0 
ln*36Z6E°0 
Tn»3Z96E'0 
In»3*96E'0 
tn*3600«*0 
ln»3EE0*'0 
ln»3E90»'0 
in»30iO»*o 
tn*3t90*°0 
ln*3990»"0 
tO»3990»'0 

3NIS/S 

l0-369^/'0- 
10-3EE2I7-0- 
20-3**29*0- 
lO-326«2'0 
10-32099*0 
00*3EH0t*0 
00*39«»t*0 
00*36i«l*0 
00*36*22*0 
00*39892*0 
00»3UH2*0 
00*3B60E*0 
00*3192£*0 
00*3E2EE*0 
00*3iOEE*0 
00*366IE*0 
00*36662*0 
00*32Ii2*0 
00*32*E2*0 
00*32061*0 
00*3EO*1'0 
10-39698*0 
10-39682*0 
10-35682*0 
JNIO/A 

00*36*VH"0 
00*39998*0 
00*39E*B*0 
00*32828*0 
00*3iB08*0 
00*3**81*0 
00*3099i*0 
00*3202i*0 
00*366/9*0 
00*32*E9*0 
00*39E89*0 
00*39829*0 
00*3EOi**0 
00*3660**0 
00*368*E°0 
00*38882*0 
00*36tE2*0 
00*326/1*0 
00*392El*0 
10-3/EE6''0 
10-36829*0 
10-3991**0 
T0-3*!tE°0 
•I0-3*nE*0 
JNIO/n 

00*Jd6E*°0 
00*3196**0 
00*39899*0 
00*3*699*0 
00*3U//'U 
00*30806*0 
10*3E/01*0 
t0*30/2t*0 
I0*3109t*0 
10*369/1*0 
10*3U02°0 
t0*360*2"0 
IO*3*//2*0 
10*329IE*0 
10*3699E°0 
!0*3*96t°0 
tO*3*EE**0 
10*3069**0 
10*3E009"0 
10*39929*0 
tO*3E/*9*0 
10*3/199*0 
10*39899*0 
10*39999*0 
3NI«/0a 

10*39121 
10»3k:**l 
lO*3**/t 
10*31*12 
10*36992 
10*39t£E 
10*3112* 
I0*31Et9 
10*3**/9" 
10*39099* 
20*39901* 
20*312E1* 
20*36191* 
20*39Sbl* 
20*3*2£2* 
20*311/2* 
20*3*0l£* 
20*3b9*£* 
20*32*«£° 
20*38*1*° 
20*396£*' 
20*32/9*' 
20*3999*' 
20*3999*" 
JNId/d 

0 *2 
0 E? 

22 
IP 
02 

0 61 
0 81 
0 /I 
0 91 
0 91 

*1 
£1 

0 21 
0 U 

01 
6 
9 
/ 
9 
S 
* 
£ 
2 
1 

ISl 

=X3aNI 0N0D3S 

10*31*22*0 
10*3l*E2*0 
10*391*2*0 
10*366*2*0 
tO*3E6?2*0 
tO*3n/2"0 
tO*3E992*0 
10*39*OE*0 
10*3192E*0 
10*3909E*0 
t0*3*9/£*0 
I0*3/B0**0 
t0*3£l***0 
10*3B9/**0 
10*39119*0 
10*3ER*9*0 
10*30989*0 
10*3E129*0 
10*31999*0 
10*30689*0 
10*326t/*0 
10*3E9*/*0 
10*3969/*0 
10*39BB/*0 
10*3*E0fl'0 
10*39E18*0 
10*39818*0 
10*39818*0 
3Nn3/I3 

00*3*2EB*0 
00*309/8*0 
00*3*616*0 
00*3/296*0 
00*3/266*0 
10*38101*0 
10*38EOl*0 
10*31901*0 
10*38901*0 
10*3/901*0 
10*30901*0 
10*3*E01*0 
10*32101*0 
00*30186*0 
00*3*E*6*0 
00*32fl69*0 
00*3£9*B*0 
00*3//9/*0 
00*3822/*0 
00*31299*0 
00*399/9*0 
00*38q6**0 
00*3*11**0 
00*39E2E*0 
D0*30EE2*0 
00*390*1*0 
10-3669**0 
10-3669**0 

A 

10*3E26t*0 
10*30*81*0 
10*3/9/1*0 
10*3*/9f0 
10*39991*0 
10*319*1*0 
10*389EI*0 
10*3/921*0 
10*399n*0 
10*3/901*0 
00*30696*0 
00*36299*0 
00*39B9/*0 
00*39//9*0 
00*39689*0 
00*39909*0 
00*3692**0 
00*3*19C*0 
00*35282*0 
00*36612*0 
00*^9E91*0 
00*38*11*0 
10-3BlE/"0 
10-3696E*0 
10-390*f0 
20-39E8?*0 
10-3E911*0 

-10-3£9tl*0 
X 

10-38622*0- 
10-36802*0- 
10-31/81*0- 
10-35291*0- 
10-39*01*0- 
20-3698E*0- 
20-329*9*0 
10-3**81*0 
10-3619E*0 
10-3I£09*0 
10-39*26*0 
00*3B*El*0 
00*3*691*0 
00*39992*0 
00*3BE*£*0 
00*389***0 
00*31/99*0 
00*3/EO/"0 
00*3TE9B*0 
10*31101*0 
10*31/11*0 
10*3/2EI*0 
10*31/*I*0 
10*39691*0 
10*3/691*0 

-10*369/1*0 
-10*39081*0 

10*39081*0 

10*39E9E*0 
10*31E9E*0 
in*399*E*0 
10*39/E£*0 
10*38B2E*0 
10*30fllE*0 
10*3E90E*0 
10*38062*0 
10*319/2*0 
10*3*892*0 
10*3E1*2*U 
10*36E22*0 
10*3/902*0 
10*3/681*0 
10*30E/t*0 
10*38991*0 
10*311*1*0 
10*36921*0 
10*31111*0 
00*36996*0 
00*30IE8*0 
00*39969*0 
00*3/999*0 
00*3*/£**0 
00*3601E*0 
00*30981*0 
10-39*/9*0 
10-39*/9*0 

HDWW 

00*3/966*0 
00*31/66*0 
00*3//66*0 
00*32666*0 
00*3/666*0 
00*39666*0 
00*3/666*0 
00*39666*0 
00*3E666*0 
00*30666*0 
00*39966*0 
00*3E866*0 
00*36/66*0 
00*3//66*0 
00*39/66*0 
00*39/66*0 
00*39/66*0 
00*3//66*0 
00*38/66*0 
00*30866*0 
00*32866*0 
00*39866*0 
00*39866*0 
00*39866*0 
00*3/866*0 
00*36966*0 
00*30666*0 
00*30666*0 
3NI1H/1H 

ln*3E/£**0 
10*39E***0 
10*39E***0 
ln*35/E**0 
10*3062**0 
10*30t2**0 
10*30*1**0 
ln*3290**0 
ln*3/E0**0 
tn*3*00**0 
ln*3286E*0 
ln*3696E*0 
10*3E96£*0 
10*3E96E*0 
10*3/96E*0 
10*3*/6E*0 
ln*3*96£*0 
ln*3966£*0 
10*3900**0 
10*3220**0 
ln*39E0**0 
ln*39*0**0 
ln*3090**0 
10*30/0**0 
in*3P/o**o 
10*3*B0**0 
ln*3990**0 
ln*3990**0 
JNIS/S 

00*30/lE*0- 
00*39E82*0- 
00*32192*0- 
00*36*12*0- 
00*319/1*0- 
00*3*0*1*0- 
l0-30*i6*0- 
lO-3996**0' 
£0-3809**0 
10-3/E29'0 
00*30*01*0 
00*30*91*0 
00*3*002*0 
00*302*2*0 
00*369/2*0 
00*3E*OE*0 
00*3B22E*0 
00*361£E*0 
00*321EE*0 
00*3/02E*0 
00*3900E*0 
00*3*1/2*0 
00*30*E2*0 
00*39681*0 
00*3E6£I*0 
10-369*9*0 
10-3t£92*0 
tO-31E92*0 
JNIO/A 

•00*366*9*0 
■00*39*99*0 
-00*36898*0 
-00*30£9B*0 
-00*31*98*0 
-00*3*198*0 
-00*3£99B*0 
-00*3***8*0 
00*38/28*0 
00*36*08*0 
00*329//*0 
00*398E/*0 
00*3£969*0 
00*3/9*9*0 
00*3/069*0 
00*311E9*0 
00*3*89**0 
00*30*0**0 
00*3/6EE*0 
00*32//2*0 
00*3EBI2*0 
00*32*91*0 
00*39911*0 
I0-39t//*0 
10-39*9**0 
10-32*92*0 
10-38291*0 

-10-39291*0 
JNl6>n 

00*36/91*0 
00*3E202*0 
00*38912*0 
00*309*2*0 
00*30*82*0 
00*3g2Et*0 
00*3*i5E*0 
00*3608**0 
00*3*989*0 
00*3EBl/*0 
00*31089*0 
10*39/01*0 
10*380£l*0 
10*30891*0 
10*36881*0 
10*39£22*0 
10*3£192*0 
10*39IOE°0 
10*362*E*0 
10*32*flE°0 
10*31*2**0 
10*3919**0 
10*39*6**0 
10*39229*0 
10*39**9*0 
10*32099*0 
10*30899*0 
10*30899*0 
JNId/OH 

00*3012* 
00*39E/* 
00*39829 
00*38*19 
00*3*9E/ 
00*39206 
lO*38Elt 
10*399*1 
10*32161 
10*30292 
10*30£EE 
10*3/6E* 
I0*3£//9 
10*3919/ 
10*39996 
20*39221 
20*36291 
20*3E/91 
20*30922 
20*3/*92 
20*3090E 
20*3***E 
20*3909E 
20*3121* 
20*39/E* 
20*3/99* 
20*36*9* 
20*36*9* 
3NId/d 

0 92 
0 /2 

92 
92 
*2 
E2 
22 
12 

*0 02 
*0 61 
*0 81 
*0 /I 
•0 91 
*0 91 
*0 *1 
*0 
*0 

El 
21 

*0 11 
•0 01 
*0 6 
■0 8 

/ 
9 
9 
* 
E 
2 
1 

151 

=X30N1 aN033S 

I 

10*32261*0 00*3*699*0 10*32081*0 10-31182*0-00*39191*0 10*30001*0 ln*3980**0 ""'♦^99ES 0-00*36*9/ 0 0*369*2 0 0»*3/lb2 0 82 
10*32991*0 00*3/21/*0 10*392/1*0 10-30962*0-00*398E 1'0 10*30001*0 ln*39B0**0 00*398E9*0-00*3169/ 0 0*^^"^^ " 1111^,^,^1 ° ^^ 
10*399/1*0 00*3699/*0 10*30991*0 10-390lE*0-00*30r21* 0 10*30001*0 10*3980**0 00*322*9*0-00*3E*//*0 10*3*/22 0 00*32/12 0 92 



iib   0.in37E»nl   0.340<.F*00   O.H7nE»00-0.1017F*00 0.3870E*U1 0.99')2t^0n   O.l^^SittOl   0.U62E-02 0.177St*0l 0.il06E«01   0.2666E«01 
^6   0   8950E*00   0.3'tfl5E«00   0.8740E*00-0. nO0F*O0 0.3915E*U1 0.9988E*0n   0.3308t>U 1-0 .*167E-0i! 0.lB6be»0l U.1073E«01   0.2b68E»01 
27 0 7fl71E*nO n.315'iF*00 0.8758E»00-0.1549F*0Q n.395yE»Ul 0.99H9E*00 0.3378E»01-0.8*49E-02 0.195*E*01 0.1039E*0l 0.2*95E*01 
28 0.6fl80E*00 0.2H6*F*00 0.8777E*00-0.1B19E*00 0.3961E*U1 0.9985E»00 0.3470E*0l-O.1238E-01 0.204*E*01 0.1006E*01 0.2*02E*01 

SECOND INOEX=  4 

3> 
I 

~~4 

1S1 P/PINF RO/RINF U/OINF V/QINF S/SINK HT/HTINF MACH CP X Y El/EIINf 

1 0.*fi24E*02 O.S653e»01 0.4612E-01- ■0.2919E-01 a.4091E+ul 0.1000E*01 O.U45E*00 0.1795E+01- ■0.3673E-01- '0.4816E-01 0.8179E«01 
2 0.46?4E«02 0.5653F*0l 0.4M'?E-01 0.2919F-01 0.4091E«U1 O.lOOOE+01 0.1145£»00 0.1795Et01- ■0.3b73E-01 0.4816E-01 0.8179£*01 

3 0.4538E«02 0.5586F*01 0.5f.60E-01 0.a664F-01 n.4082E*Ul 0.1000E»01 0.2l79EtOO 0.i761£+0l- ■0.2786E-01 0.1441E«00 0.8124E*ai 

4 0,4368E*02 0.5452F*01 0.7745E-01 0.1413F*00 0.406bE«Ul 0.9999E+00 0.34l6E*00 0.1694E*01- ■0.ll43t-01 0.2391E«00 0.8012E«01 

5 0.412AE+02 0.5259F*01 0.1078E*00 0.1914E*00 0.4041E»U1 0.9997E»00 0.4705E»00 0.1599E*01 0.1440E-01 U.3320E»00 0.7B50E*01 

6 0.3833E«n2 0.5015ftOl 0.1467E*00 0.2356E+00 n.4010E»Ul 0.9996E»00 0.6023E+00 0.1481E«01 0.4754E-01 0.4228E<00 0.7642E*01 

7 0,3494E*02 0.4725F»01 0.1928E+00 0.2725E*00 0.3973E«U1 0.9996E+00 0.7366E*00 0.1347E*01 0.a928E-01 0.5101E*00 0.7394E+01 

a 0.3123F*02 0.4393E«U1 0.2444E»00 0.3013E*00 0.3933E»01 0.9992E»00 0.8731E*00 D.1200E*Ol 0.1375£*00 0.D944E*00 0.7110E«01 

9 0.2744E+02 0.4036F*0l 0.2999E*00 0.3214F*00 0.3892EtUl 0.9989E*00 O.lOllEtOl 0.l049Ef01 0.1941E»00 0.6737E*00 D.6800E*01 

10 0.2372F*02 n.3h65E*0l 0.3580E»00 0.3326F*0n 0.3849E*UI U.9988E+00 0.1153E»01 0.9014E»00 0.2565E»00 0.74yOE»00 0.6471E*01 

u 0.2017E»02 0.3289F»01 a.4164E*00 0.3351E«00 0.3809E*U1 0.9986E+00 0.1296E*01 0,7606E*00 0.3256E*00 0.ai90E«00 0.6132E»01 

12 0.1690E»02 n.2919F*01 0.4737E*00 0.3295E*00 0.3771E»01 0.9984E*00 0.1439E«01 0.6310E*OU 0.4005E«00 0.8838£*00 0.6789£*01 

13 0.1401E«02 0.?b69F*01 0.5287E*00 0.3166F*00 0.3738E*01 0.99B3E*00 0.1584E»01 0.5161E>00 0.4ai2E*00 0.9425E*00 0.5451E»01 

U 0.1149E*02 n.2243E*(ll 0.5803E»00 a.2973F*00 0.3709E*U1 0.9981E»00 a.l728E»01 0.4164EtOO 0.566b£«00 0.9963E*00 0.5123E.01 

15 0.9371E«01 0. l''49E*0l 0.6?76E»00 0.2730E*00 0.3684E*U1 0,9980E»00 0.1872E«01 Q.3323E*00 0.6572E*oa 0.1043E»01 0.4811E*01 

16 0.7608E*01 n.l685E*01 0.6704E+00 fl.2448E*00 0.3666E«U1 0.9980E+00 0.2015E+01 Q.2622E*00 0.7520E+00 0.1085E*01 0.4516E*01 

17 0.616aE*01 0.1454E+01 0.7083E*00 0.2139F+0D 0.3652E»U1 0.9981E*00 0.215bE*01 0.2051E*00 0.8515£*00 0.1120E*01 0.4242E*01 

18 0.5005E»01 fl.l255E»01 Q.7415E«00 0.1813E*00 0.3643E»01 0.9981E*00 0.?293E*01 0.1589E*00 0.9551E»00 O.USIE'OI 0.39a9E.01 

19 0.4076F*01 0.10fl5E*01 0.7701E*00 O.UaiEtOO 0.3637E+01 0.9982E*00 0.2427E*01 0.1221E*00 0.1063£«01 O.U75E*01 0.3757E*01 

20 0.3339E*01 0.9416E*00 0.7944E»00 0.1150F*00 0.3633E*01 0.9983E»00 0.2557£*0l 0.9283E-01 0.U77£*D1 O.U'i6E*01 0.3546E«01 

21 0.276DE»01 0.fl224E*00 0.8149E«00 0.8299E-01 0.3629E*01 0.9984E*.00 0.2683E*01 0.69a4E-01 0.1296£*01 0.1210£*01 0.3356E*01 

22 0.2302E*01 0.7232E»00 0.8320E*00 D.5262E-01 0.3625E»UJ 0.9985E*00 0.2803E*01 0.5169E-01 0.1422E*01 0.1223E«01 0.3ia4E*01 

23 0.1942E»01 0.6420F*00 0.8465E«00 0.2476F-01 0.36UE*01 0.9986E*00 0.?922E*01 Q.3737E-01 0.1558E*01 0.1232E»01 0.3024E*01 

2* 0.1660E«01 0.5767E*00 0.8590E»00' -0.4332E-04 0.3587E*U1 0.9988E*00 0.3038£*01 0.2619E-01 0.1707E*0l 0.1241E*01 0.2878E*01 

25 0.1438E*0l 0.5206E*00 0.af.80E*00' -0.2378E-01 0.35e6E*Ul 0.9989E»00 0.3135E*01 0.1737E-01 0.1875£»01 0.12bOE«01 0.2?62E*0l 

26 0.1?63E»01 0.4717E+00 0.8736E«00' -0.4698E-01 0.3617E»01 0.99B7E»00 0.3208E*01 0.1045E-01 0.1972E*01 0.1226E*01 0.2678E»01 

27 0.n27E*01 0.4318f+00 0.8778E + 00' -0.6787E-01 0.3651E«U1 0.9988E*00 0.3270E*01 0.5031E-02 0.2069£»01 0.1203E*01 0.2blOE»01 

28 0.1003E«01 0.3968E«00 0.8822e*D0 -0.8990E-01 0.3657E*0l 0.9986E*00 0.3347E+01 0.1084E-03 0.ai65E*01 0.n78£*01 0.2527E^01 

5EC0^40   INDEX=     5 

1ST P/PINF RO/RINF U/QINF V/QINF S/SINK HT/HTINF MACH CP X Y EI/EIINF 

1 0.4617E*02 0.5654F*0l 0.6181E-0,1- •Q^2929E-01 0.4084E*U1 0.1000E*01 0.1436E*00 0.1792E«01- •0.4933E-01- ■0.4874E-01 0.8166E«0l 

2 0.4ftl7E*02 0.5654E*01 0.bl81E-01 0.2929E-01 0.4084E*Ul 0.1000E*01 0.1436E»00 0.1792E*01- •0.4933E-01 0.4874E-01 0.al66E*01 

3 0.4637E«02 0.5595E»01 0.7253E-01 0.8692F-01 0.4072E»U1 0.1000E*01 0.2385E»00 0.1761E»01- •a.4038t-01 0.l4b8E*00 0.8109E*01 

4 0.4374E*02 0.5473E*01 0.9336E-01 0.1419E*00 0.4049£»0l 0.1000E*Ol 0.3604E*0U 0.1696E*01- ■0.241BE-01 0.2421E*00 0.7992E*01 

5 0.4142E*02 0.5295F*01 0.1235E*00 0.1922E«00 0.4016E»Ul 0.9998E»00 0.4901E*00 0.1604E*01 0.1764E-02 0.33b3£*00 0.7B22E*01 

6 0.3fl56E«02 0.5069E*01 0.1620E+00 0.2364F»00 0.3974E«U1 0.9997E»00 0.6236E*00 0.1490E*01 0.3472E-01 0.42a5E*00 0.7bO6E»01 

7 0.3527E»02 0.4799E»01 0.2075E*0D 0.2735F*00 n.392SE*Ul 0.9997E«00 0.7597E*00 0.1360E«01 0.7652E-01 0.5lT3E»00 0.73bOE*01 

8 0.316flE*02 0.448SE»01 0.2580E*00 0.3023F»00 0.3871E*01 0.9994E*00 0.8976E.OO 0.1217E.01 0.1245E*00 o.bO34E.^00 0.7058E«0l 

9 O.?fln0F»O2 0.4152F*01 0.3120E»00 0.3226F*00 0.3816E+01 0.9992E*00 0.1037E»01 0.1a71E*01 0.iai2E*00 0.6845E«00 0.b743E*Ol 

10 0.2438E*02 0.3802F*01 0.3682E»00 0.3343E*00 0.3759E*01 0,9992E*00 0.1178E*U1 0.9277E»00 0.a435E*00 0.7b21E*00 0.6413E*01 

U 0.2092E*02 0.3443E*01 0.4?43E»00 0.3378F*00 0.3705E-.U1 0.9991E»00 0.1320£*01 U.7904E«00 0.3127£*00 O.B347E*00 0.6075E«01 

12 0.1772E»02 0.30B9E»01 0.4789E»00 0.3336F*00 0.365bE*Ul 0.9989E+00 0.1462Et01 0.6b3bE«00 0.3a78£«00 0.902bE*00 0.5738E*01 

13 0.1488E*02 0.2750E»0l 0.5311E*00 0.3229Ft00 0.3609£»U1 0.9989E*00 0.16C3Et01 0.5507E*00 0.4690£«00 0.9b4bE«0a 0.b409£»01 

14 0.1239E»02 0.2432F*01 0.5799E*00 0.3066E*00 0.3568E*U1 0.9987E*00 0.1744E»01 0.4518E.00 0.5551£*00 0.1023E»01 0.b092E«01 

15 0.1D26E»02 0.2142E»01 0.6P46E+00 0.2857E+00 0.3534E*U1 0.99a7EtOO 0.18a3£*01 0.3676E+00 0.6470E«00 0.1074E*01 0.4792E*01 

16 a.B477E*nl 0.1879E*01 0.6651E*00 0.2616E»00 0.350bE»Ul 0.99B6E«00 0.2019£*01 0.29b7E*OU 0.743b£*00 0.1122E+01 0.4511E»01 

17 0.6998E«01 0.1647E*01 0.7ni2£»00 0.2353E»00 0.3482E*U1 0.9986E*00 0.2153E*01 0.2380E*oa 0.845BE*00 0.11b3E*01 0.42bOE*01 

18 0.5784E*01 0.1443F«01 0.7331E»00 0.2075E«00 0.3462E»01 0.99B6E»00 0.22b3£*0l 0.1898£»00 0.9531E«00 0.1201£*01 0.4009£«01 

19 0.4799E+01 0.1267E*01 0.7610E«00 0.1793E»00 0.344SE»01 0.99B6E*00 0.2410E*01 0.1508£«00 0.1067E*01 0.1234E*0l 0.3787E.01 

20 0.4n01E«01 0.1117£*01 0.7853E«00 0.1511E*00 0.3429E*U1 0.9985E*00 0.2535E»01 0.1191E«00 O.U87E»01 0.l2fa4E*01 0.3ba4£*01 

21 0.3361E»01 0.9893E«00 0.8063E»00 0.1238E*00 n.3412E*Ul 0.9986E«00 0.2656E*01 0,93b7£-01 0.1315E*01 0.1290£*01 0.3397E«01 

22 0.2R41E*01 0.8B12F*00 0.8?47E»00 0.9786E-01 0.3391E«U1 0.9987E*00 0.2775E»01 0.7305E-01 0.1454£»01 0.1316E»01 0.3224E*01 

23 0.2419E»01 0.7911E.00 0.8411E*00 fl.7380E-01 0.335BE*U1 0.99a9E*00 0.2897Et01 0.5630E-01 0.1606£«01 U.1339E*ai 0.30b7E*01 

24 0.?08?E*01 0.717BF»00 0.8S56E»00 0.5222E-01 0.3312E»U1 0.9990E*00 0.3020Et01 0.4296E-01 0.1778£*01 0.13b4E»01 0.2901£»01 

/•S (1. 1 ap■pc■,n^ n.AS4a-tno n.rt'.h?F»no 0.3?nHF-01 n.329aK>ul 0.999 UK♦no 0.31 IBt-tUl 0.3260E-01 0.197b£»01 0.1393E*01 U.2?b2t*01 

''-1 n . 1'-? 1 f^ ♦ 0 \ n.^99-1'- .no o.iHTinFton n. 1 PP3^"-nl 0.331 It tul u,9989F»nn D.Tia6t*ul 0.24b2E-01 0.20HOE»01 U.13B0E*01 0.2703E*01 
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0.9991E+00 
0.9989E+00 
0.9990E*00 
0,9990E*00 
0.9991E«00 
U.9991E»00 
0.9991E*00 
0.9991E»00 
0.9992E*00 
0.9996E»00 
0.9997E*00 
0.9995E*00 
0.9994E»00 
0.9995E*00 
0.9996E*00 
0.9995E*00 

MACri 
0.2366E*00 
0.2366E«00 
0.3143E+00 
0.4302E*00 
0.5617E*00 
0.7007E»00 
0.8433E»00 
0.9a77E*00 
0,n33E*0l 
0.1280t»Ul 
0.1425E*01 
0,156eE»01 
0.1711E«01 
0.ia52Et01 
0.1991E*01 
0.2128e»01 
0.22b2E*0l 
0.2395E*01 
0.2528E*01 
0.2662E*Q1 
0.2800t»01 
0.2944E«0l 
0.3100E*01 
0.3260£*01 
0.33a4E«01 
0.3456Et01 
0.3512E«01 
0.3571E*01 

CP 
0.1744E*0l- 
0.1744E»01 
0.l71bE*01 
0.165aE»0l- 
0.157eE+01- 
0.1479E*0l- 
0.1365E*01 
0.1240E«01 
O.U12E*01 
0.9852E*00 
0.a623Et0a 
0.7471E.00 
0.642aE«00 
0.5491E*00 
a.4669E«00 
0.3953E*00 
0.3336E+00 
0.2a09E«00 
•0.2361E*0fl 
0.19aiE«00 
0.1659E*00 
0.13aiE*00 
0.1141E*0a 
0.9467E-01 
0.8031E-01 
0.6992E-01 
0.616BE-01 
0.5435E-01 

0.a714E-01- 
0.8714E-01 
0.7792E-01 
0.6243E-01 
0.3616E-01 
0.3733E-02 
0.3B25E-01 
0.e538E-01 
0.1425E«00 
0.2045E'*00 
0.2740E*00 
0.3497E+00 
0.432bE*00 
0.520bE*00 
0.6165£*00 
0.7183£*00 
0.8287£*00 
0.9472E«00 
0.1076E*01 
0.1217E*01 
0.1373£»01 
0.l550Et01 
0.1752£«01 
0.1989E+01 
0.2277E*01 
0.2402E«01 
0.a526E»01 
0.2649E*01 

U.5050E-01 
0.5050E-01 
U.1511E«00 
0.2511E*00 
0.3490E»00 
0.44b6E*00 
0.53a7E«00 
U.6304E«00 
0.7168E*00 
0.a0l4E*00 
O.Bal7E*00 
0.95b7E«00 
0.1031E+01 
0,1102E*01 
0.1167E*01 
0.1232E«01 
0.12'*2E*01 
0.13b3E«01 
0.1410E*01 
0.1471E+01 
0.1528E«01 
U.1594E»01 
0,1660E+01 
0.1736E*01 
0.1824E*0l 
0.1840E*01 
0.1856E«01 
0.ia7QE*01 

EJ/EIINF 
0.8105E*01 
0.B105E«01 
O.aO3UE*01 
0.7903E»01 
0.7707E»01 
0.7461E*01 
0.7174E«01 
0.6Bb5£*01 
0.6519E«01 
0.6172E*01 
0.5a2aE*01 
0.5491E*01 
0.51b6E*01 
0.4BSaE«01 
0.4b69E*01 
0.4299E*01 
0.4050E*01 
0.3816£«01 
0.3596E«01 
0.3389E+01 
0.3191E«01 
0.2999E*01 
0.2B06E*01 
0.2622£*01 
0.2491E»01 
0.2*19E*01 
0.2365E«01 
0.230aE*01 

SECOND INOEX=  9 

1ST 
1 
2 
3 
4 
5 
6 
7 
a 
9 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

10 0. 
11 0. 
12 
13 
14 
15 0 
16 0 
17 
18 
19 
20 
21 
22 
23 0 
24 0 
25 0 
ib 0 
27 0 
2B 0 

P/PINF 

4457E*02 
4457E*02 
4390E*02 
4?54E»02 
4062E«02 
3H?5E*02 
3552E»02 
3?52E«02 
2943E*02 
2637E*02 
,2339E«02 
,2058E*02 
,1B02F»02 
.1571E»02 
.1365E*02 
.lia5E*02 
.in27E*02 
.a912E*01 
.774?E*01 
.673SE*01 
.586aE*01 
.5105E*01 
.4439E*ni 
.3897E*fll 
.3502E*01 
.3??4E*01 
.3006E*01 
.2ai?E*01 

RO/RINF 
0.5518E»01 
0.551BE*01 
0.5483E»01 
0.5408E*01 
0.5301E*01 
0.5165F»01 
0.4997F*01 
0.4796E»01 
0.4573E*01 
0.4337E+01 
0.40a3E«01 
0.3a20E«01 
0.3562E+01 
0.3308F*01 
0.3064F*01 
0.2832E*01 
0.2613E»01 
0.2412E*01 
0.2230F*01 
0.2066E*01 
0.1919E*01 
0.1784E*01 
n.l667E»01 
0.1573E»01 
0.1493F»01 
0.1419E*01 
0.1355E*01 
n.l300E*01 

U/QINF 
0.1?42E*00- 
0.1242E*00 
0.134aE*00 
0.1553E*00 
0.ia48E*00 
0.2?21E*00 
0.2653E*00 
0.3126E*00 
0.3622E*00 
0.4131E*00 
0.4628E*00 
0.5106E*00 
0.5562E«00 
0.5987E*00 
0.6379E*00 
0.673aE*00 
0.7064E«00 
0.7363E»00 
0.7636E«00 
0.7sa5E«00 
0.8115E«00 
0.a333E*00 
0.a541E*00 
0.a727E*00 
0.8868E*00 
0.a936E»00 
0.a994E*00 
0.9051E«00 

V/QINF 
0.3024E-01 
0.3024E-01 
0.8965F-01 
0.1467F»00 
0.1992E»00 
0.2452E*00 
0.2836E+00 
0.3140F*00 
0.3363E*00 
0.3S08E*00 
0.3580F»00 
0.3590F*00 
0.3549E*00 
0.3465E*00 
0.3349F*00 
0.3208E»00 
0.3049E*00 
0.2879F»00 
0.2702F+00 
0.2'i23E»00 
0.2345E*00 
0.2165F^00 
0-19R3E»00 
O.lBllE'OO 
0.1670F*00 
O.l'iftlFtOO 
O.U67F»00 
0.1-<77E»00 

S/SINF 

0.4079E«0l 
0.4079£«U1 
0.4054E*U1 
0.4005E*0l 
0.3932E*01 
0.3840E»U1 
0.3735£»01 
0.3622E*U1 
0.3503£»01 
0.33B1E'U1 
0.3264E»01 
0.3152E*U1 
0.3044E»0l 
0.2942E*U1 
0.2847E*U1 
0.2759E»01 
0.2677E*01 
0.2598E»U1 
0.2518£*U1 
0.243aE«Ul 
0.2356E*0l 
0.2269E*01 
0.2171E*01 
n.2067E*Ul 
0.1998£»U1 
0.1976E»U1 
0.1964E«U1 
0.194TE*01 

HT/HTINF 
0.9994EtO0 
0.9994E*00 
0.9996E*00 
0.9994E»00 
0.9993E*00 
0.9992E*00 
0.9993E»00 
0.9992E«00 
0.9993E»00 
0.9994E+00 
0.9994E«00 
0.9992E*00 
0.9992E«no 
0.9991E*00 
0.9991E+00 
0.9992E*00 
0.9993E*00 
U.9994E*00 
0.9994E*00 
0.9992E*00 
0.9994E»00 
U.9998E*00 
0.9999E+00 
0.9997E*00 
0.9995E»00 
0.9997E«00 
0.9997E*00 
0.9997E*00 

MACH 
0.2698£*00 
0.269bE»00 
0.3433E*00 
0.4670E«00 
O.B8a9£*00 
0.7295E+00 
0.B740E+0Q 
0.1021E«01 
0.1169E«01 
0.1319E.01 
0.14b7E*01 
0.1613£*01 
0.1760E*01 
0.1905E«01 
0.204aE*01 
0,21b9E«0l 
0.2328£*0l 
0.246aE*01 
o.26oa£«ai 
0.2751E*01 
0.2a99E*01 
0.3054E*01 
0.3224E*01 
0.3398£*01 
0.3532£*01 
0.36lOE»01 
0.3672£«01 
0.3736E»01 

CP 
0.1729E»01- 
0.1729£*01- 
0.1703E*01- 
0.1649E+01- 
0.1572£»01- 
0.1478E*01- 
0,1370£*Ul 
0.1251E*01 
0.1128E«01 
0.1007E+01 
0.8886E400 
0.7770E*00 
0.6755E*00 
0.5835E*00 
0.5022£*00 
0.4305Et00 
0.36aOE*00 
0.3140E+00 
0.2fa76E*00 
0.2276E*00 
0.1932E+00 
0.1629E*00 
0.1365E*00 
0.1150£*00 
0.9930E-01 
0.ea27E-01 
0.7959E-01 
0.7190E-01 

0.9974E-01- 
0.9974E-01 
0.9044E-01 
0.7518E-01 
0.4880E-01 
0.1655E-01 
0.2549E-01 
0.7235E-01 
0.129bE*00 
0.1915E»00 
0.2&11E*00 
0.3370E*00 
0.4203E«00 
0.5091E*00 
0.ft063E*00 
0,7099£t00 
0.8230E*00 
0.9452£»00 
0.1079£*01 
0.1227£*01 
0.1393E+01 
0.1582£»01 
0.1B00£*01 
O.aOhOE^Ol 
0.237a£«01 
0.25I0E«0l 
0.2641E4'01 
0.2771E*01 

0.5108E-01 
0.5108E-01 
0.1528E*00 
0.2541E*00 
0.3533E*00 
0.4512£»00 
0.54b9E*00 
0.6393E«00 
0.7276E«00 
O.B145E*00 
0.8974E«00 
0.9775£»00 
0.1053E*01 
0.1129E*01 
0.1198E«01 
0.12b9E*01 
0.1335E*01 
0.1404E*01 
0.1469E«01 
0.1539E»01 
0.1608E«01 
0,16B7E*01 
0.1767E*01 
0.iab0E*01 
0.1967E*01 
0.1994E*01 
0.2019E«01 
0.2043E«01 

El/EIINF 
o.ao7aE«oi 
o.eo7aE*oi 
0.800aE«01 
0.7867E*0l 
0.7663E*01 
0.7406E*01 
0.7108E*01 . 
0.6780E*01 
0.6435E*01 
0.60aiE«01 
0.5730E*0l 
0.5388E+01 
0.5059E*01 
0.4748E*0l 
0.4466E«0l 
0.4ia4E*01 
0,3932E*0l 
0.3695E^0l 
0.3471E»0l 
0.3259£*0l 
0.3058E.01 
0.2a61E+01 
0.2664E»01 
0.2477E+01 
0.2346E+01 
0.2273E+01 
0.2218E»01 
0.2162E«01 

</> 

TO 

00 

I 
4> 
00 



CO =* 
I 

00 

C_) 

I0»3*C6T*0 
!0»3CB6l'0 

t0*3Z0l2*O 

10»3''f>EZ'0 
I0»3!fl92"0 
tO»3Ei.i2*0 
tO«3E/62"0 
tO*3*BlE"0 
TO*360*E"0 
10»36*9E*0 
tO*3906E*0 
!0*3*8t**0 
!0*3Z9***0 
10»3EOfl*''0 
10»3**15*0 
t0»3l099*0 
10*39985*0 
T0*3E*Z9'0 
I0»36099*0 
tO»36569'0 
tO*38IZi*0 
tO»39S5i*0 
\0*3bill'0 
tO»3*E6/."0 
I0*30!09*0 
IO»30T08*0 
JNn3/I3 

tO*36RE2'0 
10*39<r£2*0 
!0»310£2*0 
t0«3SsZZ'O 
I0*3B0tZ'0 
t0»3l86l'0 
TO»3E/9fO 
10*3i9il*0 
tO*3//9fO 
lO*3lR9fO 
I0*39091*0 
I0»3T2*I'0 
tO*3E*EfO 
TO»3092T*0 
tO*3l9tfO 
IO»38ftOt*0 
I0»39t0f0 
00*3/.n26*0 
00*3i0"»8*0 
00»3Zft»i*0 
00«3Ei99*0 
00*32099*0 
00»39Z9»'0 
00*3BT9E'0 
00*3T09Z*0 
00»3E99T*0 
lO-39Za9'0 
10-39ZZS*0 

A 

T0»3E10E*0 
tO«3698Z'0 
10t39ZIZ'0 
tO*36i9Z'0 
IO*3tOZe'0 
I0»3i681'0 
lO»39V9fO 
tO«3ZE*T*0 
tO*3B»2l*0 
10*3980I'0 
00*3Et*6*0 
00»39lt8*0 
00»31E69*0 
00»36989*0 
00*3t9e**0 
00»36S6E'0 
00»39tte*0 
00*3E9Eg*0 
00*3999T'0 
00»3BEOfO 
10-3BZ9*"0 
♦0-3lO*E'0 
tO-36lZ**0 
10-380*1"0 
00»3i00t"'0 
00»399lf0 
00»36*Zl"0 

-00»36»2f0 
X 

00*389lf0 
00»3B*Z1'0 
00*30'rEl''0 
n0»309»l'0 
00»3E*91*0 
00»39061'0 
00»3*ZZZ°0 
00»3*i9?'0 
00*38S6Z°0 
00»36BEE*0 
O0t39ieE''0 
00*392**°0 
00»3290S'0 
00*3tSi9'0 
00»38ZS9'0 
00«306Ei'0 
00*39ZEB*0 
00»3?*Ef.*0 
lO'SfOI'O 
T0*36*TI*0 
I0»3e9Zf0 

-T0^3E9ET''0 
-!0»369*1'0 

I0»3l*9t'0 
-T0*3609f0 
-10*3/S9!'0 
-tO»30B9T*0 
-t0*3089l"0 

\0*J£?0<r'0 
!0»3e96E'0 
10»3E68E*0 
T0»3B0BC'0 
10«3i99fO 
!0»3EB<'E'O 
T0»366ZE'0 
in«3IZlE'0 
T0*3*96Z*0 
t0»3908e'0 
tO»3099Z*0 
tO*396»Z'0 
in*3E*Ea'0 
tO*36BTZ'0 
tO»39EOZ*0 
10*3618l*0 
\o*■3^^Ll'o 
I0»3*991'0 
T0»380*l*0 
I0«3Z9Z1'0 
IO*39fiOt*0 
00«360*6'0 
00*3EE6I*0 
00*30099'0 
00*3B919'0 
00»3990»*0 
00*3BBEE*0 
00»39BEE*0 

HDVH 

00*39666*0 
00»3i666'0 
00*30f.66*0 
00»3i666*0 
00*36666*0 
IO«3000T"0 
10*30001'0 
00»39666*0 
00»3S666'0 
00*3i666'0 
00»39666'0 
00*3i666*0 
00»39666'0 
00*3*666'0 
00*3*666*0 
00*39666*0 
00*3<7666*0 
00*31666*0 
00*3''666*0 
00*36666*0 
00*3E666"0 
00*36866*0 
00*3E666*0 
00*3*666*0 
00*32666*0 
00*3*666*0 
00*3E666*0 
00*3E666*0 
3NUH/iH 

tn*399*t*0 
In*3Ii*T*0 
in*3ie*i*o 
I0*39ZSI*0 
In*369St*0 
Tn*3099t'0 
tn*3Eiil*0 
ln*3*98t*0 
tn*3iS6T*0 
In*3ES0Z*O 
ln*329tZ*0 
In*399ZZ*0 
lO*3E9EZ''0 
tn*3B/»Z*0 
t0*3E09g*0 
ln*3SEiZ*0 
Tn*39i92*0 
In*3*Z0E*0 
tO*39HE*0 
Tn*3*EEE"0 
In*399*E*0 
tn»3ZE9E*0 
T0*3i9iE*0 
tn*3998E"0 
Tn*3I86E"0 
tn*39*0**0 
ln*3iiO**o 
in*3Zio**o 

•JNIS/S 

00*3U9l*0 
00*J6E6l*0 
00*3210Z'0 
00*JZ01Z*0 
00*3EEZZ*0 
00*390*2*0 
00*3*992*0 
00*3*9i2*0 
00*3*162*0 
00*30iOE*0 
00*J022E*0 
00*3l9tE*0 
00*369*E*0 
00*3B69E*0 
00*3*89E*0 
00*36EiE*0 
00*3291E*0 
00*39UE*0 
00*322yE*0 
00*J*9*E'l) 
00*3122E*0 
00*36682*0 
00*31192*0 
00*31*02*0 
00*3*6*1*0 
tO-32606'0 
I0-322IE*0 
tO-322lE*0 

3N10/A 

00*3iEt6*0 
00*39806*0 
00*31E06*0 
00*38969*0 
00*3EE99*0 
00*3*999*0 
00*31**8*0 
00*30E29*0 
00*3E008*0 
00*369iZ*0 
00*3*6*i'0 
00*3202i*0 
00*39969*0 
00*36E99*0 
00*3*919*0 
00*3i9i9*0 
00*36lES*0 
00*3i9B**0 
00*3lBt**0 
(fO*3968E*0 
00*3EI*£*0 
00*31962*0 
00*3*E92*0 
00*36912*0 
00*39/91*0 
00*32/91*0 
00*3i99t*0 

-00*3i99l*0 
JNIO/n 

tO*38E02*0 
10*30602*0 
t0*329t2°0 
10*39222*0 
!0*3*U2*0 
tO*3*2*2'0 
t0*38992*0 
I0*300i2*0 
tO*3**H2°0 
10*39662*0 
I0*369IE*0 
tO*32EEE*0 
J0*39I9E*0 
l0*3E0iE°0 
10*3E69E'0 
I0*39S0**0 
t0*32i2*°0 
10*329**°U 
la ^ T0*9*"0 
tO*i66Z**0 
I0*3i*6**0 
10»30909''0 
10*38819*0 
10*32129*0 
10*36EE9'0 
T0*389t9*0 
I0*J0l*9°0 
10*301*9*0 

JNIH/Od 

!0*3e*6E*0   SP. 
t0*3y*l**0   I? 
t0*39it**0   92 
I0*39/.9**0   92 
10*31*19*0   *? 
10*3tOB9*0   E7 
10*3*099*0   22 
I0*389*i*0   \P. 
10*3*9*8*0   02 
10*30*96*0   61 
20*3ii0t*0   Bt 
20*39121*0   L{ 
Z0*3tlEl*0   91 
Z0*3b*9l*0   91 
20*39*il*0   *1 
20*32961*0   El 
20*39612*0   21 
£0*3*9*2*0   11 
e0*3t2i2*0   01 
20*39662*0   6 
Z0*3b92E*0   8 
20*39E9E*0   L 
£0*39iiE*0   9 
20*3*86E*0   9 
20*3*91**0   * 
20*39iZ*°0   E 
20*3tEt**0   2 
20*3tE£**0   1 
JNId/d 151 

11   sXSONI   QNODSS 

10*3EE02*0 
10*39902*0 
10*30*12*0 
10*31122*0 
10*30*E2*0 
10*31292*0 
10*311/2*0 
IO*3E162*0 
10*3911£*0 
10*362EE*0 
10*3999E*0 
10*3*6/E*0 
10*36*0**0 
10*3*2£**0 
10*3519**0 
10*3*E6**0 
10*36929*0 
10*3/199*0 
10*39/69*0 
10*30*E9*0 
10*39699*0 
10*3*E0/*0 
10*3E*E/*0 
10*3019/*0 
10*3*2fl/*0 
10*3E/6/*0 
10*39*09*0 
10*39*08*0 
3NI13/I3 

10*39122*0 
10*3£fll2*0 
10*3/*12*0 
10*31112*0 
10*3*861*0 
10*3*/9l*0 
10*309/1*0 
10*39891*0 
10*38091*0 
10*38291*0 
10*3*9*1*0 
10*38/E1*0 
10*390E1*0 
10*36221*0 
10*39911*0 
10*39/01*0 
00*32966*0 
00*31E16*0 
00*39/28*0 
00*3*BE/*0 
00*3Efl*9*0 
00*30E99*0 
00*3699**0 
00*39/9£*0 
00*31/92*0 
00*39*91*0 
10-3/919*0 
10-3/919*0 

10*32682*0 
10*399/g''0 
10*3/198*0 
10*381*2*0 
l0*3lEie*0 
10*36*81*0 
10*3*191*0 
t0*32l*t*0 
10*3BE2f*0 
10*32801*0 
00*3EE*6*0 
00*3£il9*0 
00*39101*0 
00*31969*0 
00*39/6**0 
00*3180**0 
00*3£*2E*0 
00*328*2*0 
00*398/1*0 
00*3/911*0 
10-31E69*0 
10-3E/21*0 
10-3/E6g*0 
10-3**19*0 
t0-3E6/9*0 
00*30£01*0 
00*3E211*0 

■00*3E2n*0 
X 

10-36926*0 
00*39001*0 
00*39601*0 
00*32121*0 
00*32BE1*0 
00*36191*0 
00*36061*0 
00*35E22°0 
00*36692*0 
00*3*10E*0 
00*3t6*E*0 
00*3/EO**0 
00*3E99**0 
00*3UE9"0 
00*39919*0 
00*3990/*0 
00*30E09°0 
00*3*606*0 
10*31201*0 
10*39En*0 
10*31921*0 
10*3E9El*0 

-10*3*9*1*0 
-10*32991*0 
-10*3*291*0 
-10*39/91*0 
-10*310/1*0 
-10*310/1*0 

d3 

10*3*69E*0 
10*3929E*0 
tO*3E9/E*0 
10*36/9E*0 
10*3BE9E'0 
10*399EE*0 
l0*3//t£*0 
l0*3n0E*0 
10*39992*0 
10*3*0/2*0 
10*39992*0 
10*380*2*0 
10*3E922*0 
10*39112*0 
10*3/961*0 
10*3/181*0 
10*39991*0 
10*3*191*0 
10*3£9Et*0 
10*30121*0 
10*38901*0 
00*3*106*0 
00*30l9/*0 
00*36919*0 
00*3698**0 
00*31E1E*0 
00*39E0E*0 
00*39EOE*0 

HDVM 

00*31666*0 
00*38666*0 
00*31666*0 
00*39666*0 
00*39666*0 
10*30.001*0 
00*36666*0 
00*39666*0 
00*3*666*0 
00*39666*0 
00*39666*0 
00*39666*0 
00*3*666*0 
00*3E666*0 
00*32666*0 
00*3E666*0 
00*32666*0 
00*3E666*0 
00*3*666*0 
00*39666*0 
00*32666*0 
00*31666*0 
00*32666*0 
00*32666*0 
00*32666*0 
00*3*666*0 
00*3E666*0 
00*3E666*0 
3NUH/iH 

10*3/991*0 
10+36891*0 
1(1*31011*0 
ln*39£ll*0 
ln*3*0Bl*0 
10*35061*0 
10*3*002*0 
10*39602*0 
10*3iel2'0 
ln*3B/22*0 
10*30/E2*0 
ln*3E9*2*0 
10*36992*0 
10*32992*0 
lO*3E//2*0 
10*31682*0 
10*3/10E°0 
10*3/*1E°0 
lO*3292E*0 
10*322*E*0 
10*3999E*0 
10*3B99E*0 
ln*3B09E*0 
10*3*16E*0 
ln*3B66E*0 
10*3*90**0 
10*3E80**0 
10*3FBO**0 

JN'IS/S 

00*3**91*0 
00*322/1*0 
00*3*081*0 
00*32061*0 
00*31E02*0 
00*31022*0 
00*31BE2*0 
00*30992*0 
00*31212*0 
00*3£6B2*0 
00*3990£*0 
00*3012E"0 
00*329EE*0 
00*391*E*0 
00*39/9£*0 
00*39*9E*0 
00*31/9E*0 
00*36*9E*0 
00*3/99E*0 
00*3*1*E*0 
00*328lE*0 
00*31182*0 
00*3*8*2*0 
00*38102*0 
00*3*9*1*0 
10-31906*0 
10-3190E*0 
10-3/yOE*0 

JNlO/A 

00*39016*0 
00*32906*0 
00*3*668*0 
00*3/168*0 
00*388/8*0 
00*3E09B*0 
00*3E6EB*0 
00*3*118*0 
00*3E*6/°0 
00*39691*0 
00*392*1*0 
00*30EU*0 
00*38069*0 
00*399*9*0 
00*32/09*0 
00*39999*0 
00*36029*0 
00*30*/**0 
00*3992**0 
00*379/E*0 
00*3/92E*0 
00*31092*0 
00*39/E2*0 
00*39002*0 
00*32111*0 
00*39091*0 
00*320*1*0 

•00*320*1*0 
3NID/n 

10*31*91*0 
10*35691*0 
10*36911*0 
10*3EE91"0 
10*39161*0 
10*39102*0 
10*36£12°0 
10*39/22*0 
10*322*2*0 
10*32992*0 
10*399/2*0 
10*39*62*0 
10*36*l£*0 
10*329£E°0 
10*3lg9E*0 
10*3908E*0 
10*30E0**0 
10*3992**0 
lO*39/**°0 
10*3219*'0 
10*3999**0 
10*39209*0 
10*32919*0 
10*32/29*0 
10*369E9*0 
10*322*9*0 
10*329*9*0 
10*329*9*0 
JNIW/OM 

10*39£EE 
lO»39EbE 
lO*3E9i£ 
10*3990* 
10*329** 
10*30909 
10*31169 
10*32E99 
10*39*91 
10*39699 
10*39616 
20*31ltl 
20*39121 
Z0*3t9*l 
20*3*991 
20*39181 
20*3*212 
20*326t2 
20*3*192 
20*32962 
20*3£92E 
20*3bE9E 
20*3061E 
20*3210* 
20*3E6l* 
20*3t2E* 
20*3/8E* 
20*3i8E* 
JNld/d 

0   BZ 
0   12 

92 
9Z 
*Z 
EZ 
21 

*0   17 
•0   OZ 
•0   61 
*0   91 
*0   11 
*0   91 
*0   SI 
•0   *1 
*0   El 
*0   Zl 
*0   11 
*0   01 
*0   6 

9 
/ 
9 
9 
* 
E 
2 
1 

ISl 

O 

I 

01 =x3aNi aN0D3<; 



bECONO INOEX= 12 

33 
I 

1ST    P/PINF 

1 O.*?**'^*'!^ 
2 0.42*he*02 
3 0.4193E*02 
4 0.4077E»n? 
5 0.3<>Z0F*02 
6 0.372qE»02 
7 0.3S06E*02 
B 0.3?AnE*02 
9 0.300HE*02 

10 0.?755f*02 
11 0.2504E*02 
12 0,2?64E*02 
13 0.2042E«02 
U 0.1B3';E*02 
15 0.1ft47E«02 
16 0.1*7ftE*02 
17 0.13?1E*02 
IH O.UB3E*n2 
14 0.105'^E»02 
20 O-g^S^E^Ol 
21 0.B454E»0l 
22 0.7S03E»01 
23 0.6ft23E«01 
24 0.5893f+01 
25 0.5394E*01 
26 0.5083E«01 
27 0,4B49E«01 
2B 0,4fi44E«01 

RO/RINF 
n.5329F*01 
0.5329F*01 
n.5314E*01 
0.5276E*01 
0.'i231F*01 
0.5174E*01 
O.BIOIF^OI 
O.SOOBFtOl 
0.4904E*01 
0.4792E»01 
0.4662E*01 
0.4523F*01 
0.43B3F*01 
0.4233F»01 
0.4083F*01 
0.3929E«01 
0.3775F*01 
0.3625E*01 
0.347BF»01 
0.3333F*01 
0.3191E»01 
0.3043E»01 
0.2892E*01 
0.2760E»01 
0.2660F»01 
n.2ba5E*01 
0.2524E*01 
0.2*74E*01 

L)/OINF 
0.1738E«00-0. 
0.1738E*00 0. 
0.1B39E»00 0. 
0.2n44E*00 0. 
0.233BE«00 0. 
0.2696E»00 0. 
0.3103E*00 0. 
0.3S64E*00 0. 
0.4044E*00 0. 
0.4TO9E*OO 0. 
0.4981E*00 0. 
0.5440E*00 0. 
0.5863E*00 0. 
0.6262E*0D 0. 
0.6628E*00 0. 
0.6966E*00 0. 
0.7277E*00 0. 
0.7560E*00 0. 
0.7817E*00 0, 
0.8054E*00 0 
0.8273E*00 0 
0.84B4E*00 0 
0.8687E*00 0 
D.8958E*00 0 
0.8973E*00 0 
0.9040E»00 0 
0.9090E*00 0 
0.9137E*00 0 

V/QINF     S/SINF 
3282F-01 0.4081E*Ol 
3282E-01 0.40aU*Ul 
9126F-01 0.4045E*U1 
1S08F*00 0.3972t*Ul 
2n72E»00 0.3866E*U1 
2545E«00 0.3734E*U1 
2929E+00 0.35e3E*Ul 
3268E*00 n.3418E*Ul 
3S28E + 00 0.32*7E*''l 
36B1F»00 0.3072E*U1 
3790E+00 0.2901E*U1 
3844F*00 0.2737EtUl 
3838E*00 0.258UE»U1 
.3797E*00 0.2434E«01 
.3723F«00 0.2298E*"! 
.3625E*00 0.2173E*01 
.3509E*00 0.2058E«U1 
.337BE*00 0.1949E*01 
.3236E*aO 0.1B49E»01 
.3088F*00 0.1755E»01 
.2930E+00 0.1665E*0l 
.2761E»00 0.l5aOE*Ul 
.2582E*00 0.1498E*U1 
.24HF»00 0.1422t*Ul 
.2281E*00 0.1371E*U1 
.2197F»00 0.1346E*U1 
.2130E*00 0.1326E*U1 
.2068E*00 0.1307E*01 

HT/HTINF     MACri 
0.9993E*00 0.3759E»00 
0.9993E*00 0.3759E«00 
0.9993E*00 0.4385E»UO 
0.9989E«00 0.54B3E»00 
0.9995E*00 0.6847E*00 
0.9995E+00 0.B286£*00 
0,9983E*00 0.9766E*00 
0.9993E*00 0.1137E»01 
O.IOOIE'OI 0.1300t*01 
0,9986E*00 Q.1457E*01 
0.99B9E»00 0.1620E»01 
0.1000E*01 0.1787E*01 
0.9994E«00 0.194BE*01 
0.9995E»00 0.21lOE*01 
0.9994E*00 0.2271E*01 
0,9995E*00 0.2431E«01 
0.1000E*0l 0.25ylE*01 
0.9999E»00 0.2750E*D1 
0.9997E*00 0.29lOE«01 
0.9997E*00 0.3071E«01 
0.9994E»00 0.3235E*01 
0.9997E*00 0.3409E»0l 
0.1000E*01 0.3593E*01 
0.1000E*01 0.3770E*01 
0.9999E*00 0.3901E*01 
0.9998E*00 0.39UlE*0l 
0.9997E»00 0.4042E»01 
0.9995E*00 a.4l02£*0l 

CP 
0.1645E»01 
0,1645E»01- 
0.1624E*01 
0.1678£«01 
0.1516E*01 
0.1440E*01 
0.1352E»01 
0.1254E»01 
0.1154E*01 
0.10&4E»01 
0.9540E*00 
0.85a7E*00 
0.7706E*00 
0.68a6E«00 
0.6140E*00 
0.5460E*00 
a.4846E«00 
0.4297E+0U 
0.3804E*00 
0.3361E*00 
0.2958E«00 
0.2581E»0U 
0.2231E.08 
0.1942E*00 
0.1743E*00 
0,1620E«00 
0.1S27E*00 
0.1446E*00 

X y       EI/EIINF 
0.1375E»00-0.52a4E-01 0.7969E«01 
U.1375E«00 0.52a4E-01 0.7969E«01 
0.1280E*00 0.1581E*00 0.7891E*01 
0.1134E*00 0.2632E*00 0.7726E«01 
O.a672E-0l D.3661E»00 O.Tt'i3t*Ol 

■0.6501E-01 0.46B3E»00 0.72U6E»0l 
•0.1278£-al 0.5673£*00 0.6fl75E*0l 
0.3325E-01 0.6663E*00 0.6510E»01 
0.9090E-01 0.7600E*00 0.6133E*ai 
0.1525£*G0 O.B538E«00 0.5749E*01 
0.2224£*00 0.9444E*0D 0.5371£«01 
0.2988£t00 0.1034E*01 Q.5006E*0l 
0.3B37£«00 0.1120E»01 0.46b9E*01 
0.*745E*00 0.1208E»01 D.4335E»01 
0.t.757E»00 0.1291E*01 0.4035E*01 
0.6B47E*D0 0.1380E+01 0.3756E*01 
0.8059E*D0 0.1464E*01 0.3300E»01 
0.9393E+00 U.1555E*01 0.3263E.01 
0.1089E*01 0.1646E»01 0.3044E«0l 
0.1258E»01 0.1746E*01 0.2841E»0l 
0.1451£*01 0.1847E«01 0,2649E*01 
0.1678E+01 0.1965E«01 0.2466E+01 
0.1946E«01 0.208BE*01 0.2290Et01 
0.2272t*0l U.2232E+01 0.2i35E«0l 
0.2679E»01 0.239BE*01 0.2028E*01 
0.2B32E*01 0.2455E*01 0.1966E»01 
0.29B4E«01 0.2b09E«01 0.1921E*01 
0.3l34E*0l 0.2562E*01 0.1877E»0l 

SECOND INDEX= 13 

1ST 
1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 0 
12 0 
13 0 
U 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 
26 0 
27 0 
2B D 

P/PINF 
♦174E+02 
4174E*02 
4130E*02 
402SE*02 
3879E*02 
3704E»02 
349SE«02 
3267E*02 
303SE*02 
?799E*02 
2'i63E*n2 
2339E*02 
2130E»02 
,1934E»02 
,1754F»02 
,158flE*02 
,1437E»02 
.130nE*Q2 
.1175E»02 
.1061E»02 
.9537E»0l 
.B504E»01 
.7542E»01 
.675?E*01 
.6216E*01 
.5flB8E»01 
.564?E*01 
.5396E»01 

RO/PINF 
0.5267F*0l 
0.5267E*01 
0.5260E*01 
0.5243E»01 
0.5219E*01 
0.5187E*01 
0.5145E»01 
0.5095F»01 
0.5037£»01 
0.4970E»01 
n.4B93E*01 
0.4e09E*01 
0.4718E»01 
0.4619F*01 
0.4513E«0l 
0.4401E+01 
0.4282E«01 
0.4158E«01 
0.4029E«01 
0.3B93E*01 
0.3747E+01 
0.3587E»01 
0.3415E»01 
0.3255E*01 
D.3135E»01 
0.3055E*01 
0.2994E*01 
0.2929E»01 

U/QINF 
D.1916E+00- 
0.1916E*00 
0.2003E»00 
0.2209E+00 
0.2505E*00 
0.2855E*00 
0.3250E*00 
0.3717E+00 
0.4198E+00 
Q.4f)26f*(U) 
0.5U2E»00 
0.5571E»00 
0.5961E«00 
0.6365E*00 
0.6716E«00 
0.7043E*00 
0.7352E*00 
0.7fil7E*00 
0.7864E»00 
0.8n96E»00 
0.8?99E*00 
0.8504E*00 
0.8710E»00 
0.BB65E«00 
O.B966E*00 
0.9n29E*00 
0.9076E*00 
0.9123E*00 

V/QINF 
0.3658E-01 
0.3658E-01 
0.900BE-01 
0.1523E*00 
0.2105E*00 
0.2582E*00 
0.2952E»00 
0.3320E»00 
0.3607E+00 
0.372aE»00 
0.3870E*00 
0.3947F*00 
0.39?8E*00 
0.3911E*00 
0.3B42E*00 
0.3752E+00 
0.3651E+00 
0.3523E»00 
0.338BE*00 
0.3247E*00 
0.3086F*00 
0.2916E*00 
0.2742E»00 
0.2573E»00 
0.2445E«00 
0.2363F*00 
0.2?98E*00 
0.2231E»00 

S/SINK 
0.407aE*Ul 
0.407aE*Ul 
0.4042E+01 
0.3957E*01 
0.3838E»U1 
0.3697E«U1 
0.3528£*U1 
0.3343E*U1 
0.3156£*U1 
0.2965E*U1 
0.2775E+UI 
0.2595E»U1 
0.2427E*U1 
0.2270E*U1 
0.2127E*01 
0.1995E+U1 
D.1876E+U1 
0.176aE*Ul 
0.1671E»U1 
0.15B3E*01 
0.1500E*01 
n.l422£*ui 
0.1351f♦Ul 
0.1294E*U1 
0.1255E»U1 
0.1233E«01 
0.1216E*01 
0.1199E*01 

HT/HTlNF 
0.9999E*00 
0.9999E+00 
0.9999E+00 
0.9994E*00 
0.1001E*01 
0.1001E»01 
0.9977E*00 
0.1000E*01 
0.1004E*01 
0.9967E+00 
0.9996E«no 
0.1003E»Q1 
0.9980E*00 
0.1001E»01 
0.9995E*00 
0.9994E+00 
0.1001E*01 
0.9997E*00 
0.9996E«00 
0.1001E*01 
0.9987E*00 
0.99B7E*00 
0.1001E«01 
0.1001E*01 
0.1000E*01 
0.9998E*00 
0.9994E*00 
0.9992E*00 

MACH 
0.4157E*00 
0.4157E+00 
0.4703£*00 
0.5810£»00 
0.7201£«00 
0.8642£»00 
O.lOllE'Ol 
0.1181E«01 
0.1353E*01 
0.1502E*01 
0.1681E*01 
0.1857E«01 
0.2016E«01 
0.2191E«01 
0.2355E*01 
0.2520E*01 
0.26B8£«01 
0.2847E*0l 
0.3008E«0l 
0.3170E*01 
0.3330£*01 
0.3503£*01 
0.36a7£*01 
0.3a46E«01 
0.3960£*01 
0.40J4E*01 
0.4092E*0l 
0.4152£*01 

CP 
0.1617E»01 
D.1617E+01 
0.1599EtOl 
0.1558E»0l 
0.1500E«01 
0.1430E»01 
0.1347E«0l 
0.1257E»01 
0.1165E*0l 
0.1071E«0l 
0.9773E+00 
0.8887E*aO 
0.8056E»00 
0.7278E+00 
0.6562E«00 
0.5906E«00 
0,5307E»00 
0.4763E*00 
0.4268E*00 
0.3814E«00 
0.33B8E*00 
0.2978E*00 
0.2596E*00 
0.2283E*00 
0.2070E»00 
0,1940E*00 
0.1842E*00 
0.1745£*00 

0.1502E«00 
0.1502E*00 
0.l40bE*00 

■0.1262£*00 
•0.9936E-01 
■0.4783E-01 
■0.2554E-01 
0.a021£-0l 
0.7800E-01 
0.1396E*00 
0.2095E*00 
0.2a61£*00 
0.3715E«00 
0.4630£*00 
0.565bE*00 
0.6763E*00 
0.8002£«00 
0.9374E»00 
0.1092E«01 
0.1268E*01 
0.1470E*01 
0.1710E»01 
0.1994E*01 
0.a343E«01 
0.2780£*01 
0.a939£«0l 
0.3098E«01 
0.3255E*01 

0.5343E-01 
0.5343E-01 
0.1599E*00 
0.2662E*00 
0.3703E*00 
0.4740E*00 
0.5745E»00 
0.6753E«00 
0.7707E*00 
0.8669E»00 
0.9601E«00 
0.1052E^0l 
0.1142E+01 
0.1234E*01 
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ARC   LENGTH 

cn 

;   0 .04641   0.13922 0.23202 0.3c:482   0.41763 D.S1Q43 0.60323   0^69604 0.78864 0.88164 

0 .97445 ... 1.06725 1.16005 1.25286   1.34566 1.43U46 1.53127   1.62407 1.71687 1.80968 

1 .90248   1.99528 2.08609 2.1U089   2.27373 2.36656 2.45940 

ITER = 73 J = 25 Pl = -0.3250E-01 
ITEH = 74 J=25 Pl = -0.6401E-D1 
ITEH = 75 J=?5 Pl = -n.2455E-01 

ITER = 76 J = 25 Pl = -0.5601E-01 
ITERs 77 J = 25 Pl = -0.1730E-01 
ITER = 7S J=25 Pl = -0.4862E-01 
ITER = 79 J = 25 Pl = -0.1042E-01 

1' 

ITEH = eo J = 25 Pl = -0.4198E-01 
ITEH = 81 J = 25 Pl = -0.3961E-02 

i 

1TER = 82 J = 25 Pl = -0.3639E-01 
1TER = 84 J=25 Pl = -0.26fl7E-01 
ITER = 86 J = 25 Pl = -0.1508E-01 
ITEH = 88 J=?5 Pl = -0.8419E-02 
1TEH = 98 J = ?6 Pl = -0.6560E-01 
irER = 100 J = 26 Pl = -0.5262E-01 
ITER = 102 J=?6 Pl = -0.4892E-01 
ITER = 10* J = 26 Pl = -0.3556E-01 
iTER = lO") J = 26 Pl = -0.7512E-03 
ITER = 106 J = 26 Pl = -0.3441E-01 
ITER = 108 J=26 Pl = -0.2340E-01 
1TER = 109 J = 26 Pl = -0.B658E-03 
ITER = 110 J = 26 Pl = -0.2244E-01 
ITEH = 112 J=26 Pl = -0.1459E-01 
ITER = 113 J=26 Pl = -0.3110E-03 
ITER = 114 J=26 Pl = -0.1423E-01 , 
ITER = 116 J = 26 Pl = -0.6544E-02 -■ 

ITER = 117 J = 26 Pl = -0.1252E-02 
ITER = llfl J='6 Pl = -0.5643E-02 1 

1TER = 120 J = ?b Pl = -0.3298E-02 
1 

ITER = 122 J--^;j Pl = -ri.5663E-03 
1TER = 123 J-^6 Pl = -0.204aE-0» 
JTER = 124 J = 26 Pl = -0.3821E-03 
RMS OF SHOCK SPEED 1-  0 .4942E-01   J= 22 MAX SHK spos   o.io2aE«ao AT THE ENID OF CALCULATION 

CO 
s: 

—I 
TO 

CG 

I 
-P^ 
03 

AXISYMMETRIC FLOHFIELD OVER SPHERE 

SECOND INDEX=  1 

1ST    P/PINF s U/QINF V/QINF S/SINF HT/HTINF R/RI CP X Y EI/EIINF 

1 0.12fl9E»03- ■0.4641E-01 0.1158E-02-0.2492E-01 0.1015E»U2 0.1000E*0l 0.6144E«01 0.182BE«01 0.107 7E-02-0.4640E-01 0.2099E«02 

2 0.1?89E*03 0.4641E-01 0.1158E-02 0.2492E-01 0.101SE»02 O.lOOOE'Ol 0.6144E+01 0.1828E*0l 0.1D77E-02 0.4640E-01 0.2099E*02 

3 0.1266E»03 0.1392F»00 0.in89E-01 0.7769F-01 0.1015E»02 O.lOOOE'Ol 0.6063E«01 0.1794E*01 0.96B0E-02 0.13S8E«00 0.2088E«02 

4 0.1213E*03 0.2320F*00 0.3155E-01 0.1335F»00 0.1015fc*li2 0.1000E*01 0.5881E*01 0.1718E*01 0.26eiE-01 0.2300E»00 0.2062E*02 

5 0.1139E»03 0.324BE«00 0.6164E-01 a.l830F*00 0.1015E»O2 0.1000E*01 0.5621E*01 0.1612E*01 0.5233E-01 0.3192E*00 0.2025E*02 
6 0.in46E*03 0.4176E*00 0.1n06E*00 0.2?66E«00 0.1015E*02 U.lOOOEtOl 0.5292E*U1 0.1480E«Q1 0.8600E-01 0.4057E»00 0.1977E«02 

7 0.9416E*fl2 O.S104F»00 0.1472E*00 0.2629E*00 0.1015E»U2 0.1000E*01 0.4908t«01 0.1331E+01 0.1275E*00 0.4887E*00 0.19iaE«02 

8 0.827RE»02 0.6032E*00 0.2011E»00 0.2918Et00 0.1015E*U2 0.1000E«01 0.4475E*01 O.U67E*01 0.1766£»00 0.5675E»00 0.1849E»02 
9 0.7084E*02 0.6960F+00 0.2611E»00 0.3123E*00 0.1015£»U2 0.1000E»01 0.4005t*01 0.9977£«00 0.a32Bt»00 Q.b4l4E«00 0.1769E»02 

10 0.5927E»0? 0.788Bf♦OO 0.3?49E»00 0.3?25F»00 0.1013E*U2 O.lOOOE+01 0.3526t*0l O.e324e*00 0.2955t«00 0.7097E*00 0.16B1E*02 

ll 0.4844E*n2 O.H816F«00 0.3911E«00 0.3221E*00 0.1015E*02 0.1000E*01 0.3053E»01 0.6777E.O0 0.3644t«00 0.7720E*00 0.1587E»02 
12 0.3fl55E»n2 0.9 7 44F»00 0.45H4E*00 0.3109E*00 0.1015E.U2 O.lOOOfOl 0.2593E«01 0.5364E*00 0.43B^tt0O 0.8276E*00 0.1486E*02 
13 o.?qq?F»n? n.1067F.01 0.5?'.7F.OO n.2RRflF+00 0.1015E»02 O.lOOOE'Ol 0.21fa4e»Ul 0.4131E.00 d.bl78t*00 O.B761E»00 0.13H3E«02 
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I0*3S£EE*0 
tO*32iiE*0 
10»3Et2**0 
!0*3!*9*°0 
tO*3tE09°0 
lO^S^iES-O 
I0*3i999°0 
10*39689*0 
10*3*909*0 
lO*3B2t9"0 
I0*3B2t9*U 
JNlM/08 

00*3n2E*0- 
00*3Ei82*0- 
00*39992*0- 
00*38612*0- 
00*38281*0- 
00*39**!*0- 
00*3*101*0- 
10-3E8E9*0- 
Z0-3i2*E'Tt)- 
10-3828**0 
10-36*66*0 
00*306*1*0 
00*36*61*0 
00*369E2*0 
00*390/2*0 
00*39i6Z*0 
00*3891E*0 
00*3092E*0 
00*3**2E*0 
00*3l*U''0 
00*32*62*0 
00*39992*0 
00*31622*0 
00*3/991*0 
00*3*9EI*0 
10-3/628*0 
lO-3*//Z*0 
t0-3*//2*0' 
3NI0/A 

2U«3l< 
20*3* 
20*30 
20*3t 
20*3b 
20*3/ 
20*3L 
20*3* 
E0*3* 
£0*31 
£0*32 
£0*32 
£0*39 
£0*39 
3NId/ 

21 

t/2*0   *I 
**E*0   El 
/2**0 
129*0 
£29*0   01 
t£/°0   6 
9*8*0 
*96*0 
901*0 
*lt*0 
I2t*0 
921*0 
921*0 
921*0 
d 

9 
/ 
9 
9 
* 
E 
2 
I 

1st 

= X3aNI   0NO33'; 

00*3/628*0 
00*39£EB°0 
00*3E/£B*0 
00*360*8*0 
00*302*8*0 
00*396E8*0 
00<>38£EB*0 
00»3*E2B*0 
0'0*39/08*0 
00»3£98/*0 
00*3999/*0 
00*3012/*0 
00*368/9*0 
00*390£9*0 
00*369/9*0 
00*39919*0 
00*3*/9**0 
00*3**6E*0 
00*39tE£'0 
00*3*0/2*0 
00*39212*0 
00*3*691*0 
00*30£n*0 
t0-39E*/*0 
10-31E***0 
t0-3/9EZ*0 
10-369£1*0 

•10-369E1*0 
JNIO/n 

00*38*91*0 
00*36691*0 
00*32/81*0 
00*39*12*0 
00*36292*0 
00*3*20E''0 
00*3E/9E°0 
00*3919**0 
00*39699*0 
00*36969*0 
00*3£*99°0 
10*30/01*0 
10*3/lEl*0 
10*36091*0 
10*3£*6l*0 
10*312EZ*0 
10*39E/2''0 
10*3//1E*0 
10«30£9£*0 
10*3060**0 
10*3/£9**0 
10*3/*6**0 
10*3HE9*0 
10*31299*0 
10*39989*0 
10*39E09*0 
10*31219*0 
10*31219*0 
JNId/OH 

00*3906/ 
00*36616 
10*39901 
10*3E921 
10*3/991 
10*30961 
10*36292 
10*362£E 
10*3**** 
10*30869 
10*39908 
20*3tB01 
20*39**1 
20*31161 
20*3£6*2 
20*3*02E 
20*30*0* 
20*3666* 
20*3/*U9 
20*30/1/ 
20*312EB 
20*392*6 
£0*3**01 
£0*3*E11 
£0*3/021 
£0*39921 
E0*3EB2l 
E0*3E921 
JNld/d 

*0 97 
*0 /? 
*0 92 
"0 97 
•0 *7 
*0 £2 
•0 2? 
*0 1? 

0? 
61 

*0   81 
°0   /I 

91 
91 

*0 *t 
•0 El 
*0 21 
*0 U 
*0 01 
*0 6 

B 
/ 
9 
9 
* 
£ 
2 
1 

iSl 

V£> 

t 

2     =X3aNI   aN0339 

10*32/0**0 
10*36/6E*0 
tO*399B£*0 
10*3298E*0 
10*39£1**0 
10*3999**0 
10*3E0E9*0 
tO*31E09*0 
10*36E89*0 
10*391//*0 
10*31999*0 
10*39E96*0 
20*39101*0 
20*31/11*0 
20*3//2l*0 

00*3*699*0 
00*3/21/*0 
00*3699/*0 
00*32618*0 
00*39898*0 
00*30116*0 
00*3£<;*6*0 
00*391/6*0 
00*3E6B6*0 
00*39966*0 
00*32666*0 
00*3E166*0 
00*36*/6*0 
00*30096*0 
00*30/16*0 

10*3Z08t*0 
10*392/^*0 
10*30991*0 
10*3*/9!*0 
10*396*1*0 
10*321*1*0 
10*392E1*0 
10*3/E21*0 
10*39*11*0 
10*3*901*0 
00*30196*0 
00*39898*0 
00*32///*0 
00*39/89*0 
00*31109*0 

20-3/9E8*0' 
20-322B9*0- 
20-32*£6*0' 
20-309E6°0' 
20-39208*0 
20-3Zt9*°0' 
£0-39999*0 
20-36*16*0 
10-36022*0 
10-30Z1**0 
10-3*989*0 
00*39901*0 
00*3//9t*0 
00*39*22*0 
00*3160£*0 

■00*36101*0 
■10-3*196*0 
■10-30968*0 
■10-39269*0 
■00*36901*0 
■00*3*2*1*0 
00*32/61*0 
00*302/2*0 
00*3*2/£*0 
00*3*E09*0 
00*320/9*0 
00*39//B*0 
10*36211*0 
10*382*1*0 
lO*3E//l*0 

10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 
10*30 

001*0 
001*0 
001*0 
OOl'O 
001*0 
001*0 
001*0 
001*0 
001*0 
001*0 
001*0 
001*0 
001*0 
001*0 
001*0 

2n*39 
20*39 
20*39 
20*39 
2n*39 
20*39 
2n*39 
20*39 
Z0*39 
20*39 
20*39 
20*39 
20*39 
2n*35 
20*39 

101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 
101*0 

00*3//29*0- 
00*31629*0- 
00*360ES*0- 
00*32E19*0- 
00*3/*9**0- 
00*362/E*0- 
00*30682*0- 
00*32902*0- 
00*30E21*0- 
10-398t**0- 
10-3E90E*0 
10-39066*0 
00*32091*0 
00*38212*0 
00*30992*0 

00*39E9/*0 
00*3/99/*0 
00*3289/°0 
00*3*0//°0 
00*38/6/*0 
00*39£2B*0 
00*3*/£8*0 
00*3*0*8*0 
00*3*2£8*0 
•00*38£18*0 
00*329B/*0 
00*3E/*/*0 
00*3010/*0 
00*39/*9*0 
00*3*999*0 

10*369*2*0 
10*3/9E2*0 
10*3*/22°0 
10*31812"0 
10*38802*0 
10*39661*0 
10*32061*0 
10*30191*0 
10*3/1/1*0 
10*3*291*0 
10*31£9l*0 
10*3BE*1°0 
10*39*El*0 
10*3E92l°0 
10*30911*0 

00*3091*' 
00*3929E" 
00*309*E' 
00*39**E' 
00*329E*' 
00*31E99' 
10*39*01' 
10*30*91' 
10*3/*92' 
10*3*88E' 
10*396/9' 
10*399*9' 
20*3*021' 
20*31/91' 
20*3*922' 

0 82 
0 /2 

92 
9? 
*? 
£3 
22 
12 
02 
61 
81 
/I 
91 
91 

0 *1 



* t '■■-..■■■■ , 1 

16 O.Z155F*02 0.1799F+01 0.6?07E»00 0.2529F»00 0.9469E+01 0.99S2E*00 0.1937t«01 0.2936E*00 0.6693e*00 0.1006E*01 0.1198E«02 
16 0.1f.83E*n2 0.1510E»01 0.6653E»00 0.219«F«on 0.9**9E*U1 0.9980E*00 0.20y9e*01 0.2262E«00 0.7620E*00 0.10*1E»01 0.1ll'iE«02 
17 0.nOHE*n2 0.1262E»01 0.70*6E»00 0.1824F»00 0-9442E»0l 0.9980E»00 0.22blE«01 0.1726E«00 0.8582E*00 0.1069E*01 0.1036E*02 
la 0.1015E*02 0.1053F«0l 0.73B5E»00 O.U31F»00 0.9*49E*U1 0.9981E*Oo 0.2422E*01 0.1307E*00 0.957*E*00 0.1091E«01 0.9644E*01 
19 0.7897E*01 0.8787F*00 0.7h71E*00 0.l027FtOO 0.9464E«01 0.99B4E*00 0.2ba2E«01 0.98S3E-01 0.1060E«01 O.U05E*01 0.89a7E*01 
20 0.6171E*nl 0.7352E»00 0.7906E*00 0.6216E-01 0.9*92t«Ul 0.9987E*00 0.2737E«01 0.73B7E-01 0.11fi5t»01 0.1114E«01 0.8393E«0l 
21 0.4S69E«nl 0.6191E«00 0.8094E«00 0.2255F-01 0.9526E»U1 0.99a9E»00 0.2aa7E»01 0.b526E-01 0.1272E«01 0.1116E*01 0.7B64E«01 
22 0.3893E«01 0.5264F»00 O.B240E»00-0.1494F-01 0.9559E«01 0.9990E*00 0.3031E»Ul 0.4133E-01 0.1384E*01 U.1113E*01 0.7395E«01 
23 0.3162E»01 0.4529F»00 0.83b2E«00-0.4953F-01 0.9583E*U1 0.9992E»00 0.3167E*01 0.3088E-01 0.1500E«01 0.1105E*01 0.6981E»01 
24 0.2ftllE«nl 0.3945E*00 0.84SBE«00-0.81OlE-01 0.9SOlE«0l 0.9995E*00 0.3295E*01 0.2301E-01 0.1623E*01 0.1092E«01 0.6618E«01 
25 0.2183E*01 0.3453F«00 0.8491E*00-0.1116F*00 0.9673E»U1 0.9995E*00 0.3406E«01 0.1690E-01 0.1764E«01 0.1076E«01 0.6322E«01 
26 0.1855E+01 0.3046E»00 0.8513E»00-0.1409F*00 0.9795E*01 0.9991E*00 0.3497£*01 0.1221E-01 0.1B43t»01 0.1041E*01 0.6U89E«01 
27 0.1610E + 01 0.2732F*00 0.8525E»00-0.1668F ♦OO 0.9906£»01 0.9994E*00 0.3578E*01 0.8716E-02 0.1931£*01 (J.1006E«01 0.5B94E*01 
28 0.1385E«01 0.2456E»00 0.8538E*00-0.1952E*00 0.9887E»01 0.9990E»0Q 0.36U8E*01 0.5496E-02 0.2020E»01 0.9709E»00 0.563aE*01 

SECOND INOEX=  4 

1ST    P/PINF RO/RINF    U/QINF     V/QINF     S/SINK HT/HTINF     MACH        CP         X          Y       EI/EIINF 
1 0.1277E*03 0.6098E*01 0.4149E-01-0.2900E-01 0.1016E«02 0.9999E*00 0.1106E»00 0.1810E*01-0.3339E-0l-O.4800E-01 0.2095E»02 
2 0.1277E«03 0.609BE»01 0.4149E-01 0.2900E-01 0.1016E*02 0.9999E*00 0.1106E*00 0.181OE+01-0.3339E-01 0.4800E-01 0.2095E«02 
3 0.1253E*n3 0.6025E*01 0.6192E-01 0.8609F-01 0.1014EtU2 0.1000E*01 0.2204E*00 0.1776E*Ol-0.a455e-01 0.1436E*00 0.2080E*02 
4 0.1205E«03 O.S879E*01 0.7265E-01 0.1404E*00 0.1009E»J2 0.9999E*00 0.3492£»00 0.1707E«01-0.7966E-02 0.2382E»00 0.2050E*02 
5 0.n37E«n3 0.6666F»01 0.1027E*00 0.1901E«00 0.1002E*U2 0.9996E»00 0.4a25E«00 0.1609E«01 0.1786E-01 0.3309E*00 0.2006E«02 
6 0.1052E»03 0.5395E*01 0.1411E*00 0.2338F*00 0.9934E*Ul 0.9994E*00 0.6185E*00 0.1488Et01 O.b088£-0l 0.4213E»00 0.1950E»02 
7 0.9559E*n2 0.5076E*01 0.ia68E*00 0.2704F*00 n.9832E»Ul 0.9995E+00 0.7572E«00 0.1351E*01 0.9288E-01 0.5081E«00 0.1883E*02 
8 0.8517E»02 0.4713F»01 0.2383E«00 0.2989E*00 0.9721E*UX 0.9998E*00 0.8992E«00 0.1202E»01 O.l415E*0O 0.5917E«00 0.1807E«02 
9 0.7428E*02 0.4310E*01 0.2932E*00 0.3187F+00 0.9609E«01 0.9993E*00 0.1043E*01 0.1047E«01 0.1973E«00 0.6710E»00 0.1724E*02 

10 0.6363E»02 0.3891E*01 0.3500E*00 0.3294F*00 0.9497£»U1 0.9988E*00 0.1189E*01 0.8947E*00 0.2603£«00 0.7452E»00 0.1635E*02 
11 0.537nE*02 0.3476E*0l 0.4079E»00 0.3316E»00 0.9385E*0l 0.99B8E*00 0.1337E*0l 0.7529E»00 0.3297£*00 0.8141£*00 0.1545£*02 
12 0.4454E«n2 0.3064E*01 0.4645E*00 0.3255E+00 0.9287E»01 0.9986E*00 0.1488E«01 0.6219E*00 0.403a£«00 O.B789E»00 0.1454E*02 J^ 
13 0.3647E*n2 0.2673E*01 0.S184F»00 0.3124E*00 0.9206E*01 0.9985E»00 0.1639Et01 0.5066E«00 0.4849E«00 0.93b9E«00 a.l364E«02 SZ 

3>         14 0.2952E»02 0.2311E*01 0.5690E*00 0.2928F*00 0.9136E«U1 0.9983E»00 0.1791E«01 0.4074E*00 0.b699E«00 0.9888E*00 0.1277E*02                      O 
I           15 0.2371E*02 O.I985E*01 0.6154E*00 0.2683E«00 0.9081£*0l 0.9980E«00 0.1942E»01 0.3245E*Q0 0.(«501E*00 0.1034E*01 0.1195E»02 
>{          16 0.1896E«02 0.169BF«01 0.6571E«00 0.2399E*00 0.9038£*01 0.9979E+00 0.2093E«01 0.2566E*00 0.7544E*00 0.1075E*01 0.1117EtO2                      -^ 

17 0.1512E*02 0.1447E*01 0.6942E«00 0.2087F*00 0.9010E«U1 0.9978E*00 0.2243E«01 0.2017E«00 0.8530E*00 O.U09E*01 0.1045E*02 
18 0.1?05E*02 0.1232F«01 0.7264E*00 0.1759F«00 0.8997E«Ul 0.9978E»00 0.2390E*01 0.1679E*00 0.9557E*00 0.U37E*01 0.9781E»01                      TO 
19 0.9647E«01 0.I052E*0l 0.7543E«00 0.1425E»00 0.8992E*U1 0.9980E*0Q 0.2534E*01 0.1235E«00 0.1062E»01 0.1159E*01 0.9175E*01                      7* 
20 0.7756E»01 0.8993E+00 0.7778E*00 0.1090E«00 n.8999E»Ul 0.9982E*00 0.2674E»01 0.9652E-01 O.U74E«01 0.1177E»01 0.8625E*01                      ^ 
21 0.6290F*01 0.7737F*00 0.7974E«00 0.7643F-01 0.9008E*01 0.9983E»00 0.2810£«01 0.7558E-01 0.1290£»01 0.11B8E«01 0.8130E»01                      OT 
22 0.5159E«nl 0.ft715E*00 0.8137E«00 0.4582F-01 n.9011E*UJ 0.9985E*00 0.2940£*01 0.5942E-Q1 0.1413£*01 O.U96E»01 0.7684£*0l                      ■•* 
23 0.4?79E»0l 0.5881f*00 D .8274E»,00 J). 1767E-01 0.8997E*0l 0.9987E»00 0.3068E*01 0.4684E-01 0.1544E*0l 0.1201E*01 0.7276E*01 
24 0,3S9nE»01 0.5198E*00 0.8387E*00-0.7961F-02 0.8974E«U1 0.9989E*00 0.3191E+01 0.3700E-01 0.1686£*01 0.1204E*01 0.6907E*01 
25 0.3056F*01 0.4b22E*00 0.846aE«00-0.3276E-01 0.9005E*U1 0.9989E*00 0.3295E+01 0.293aE-01 0.1844E.01 0.1205E«0l 0.6613E*01 
26 0.265nE«01 0.4141E*00 0.8517E«00-0.5678E-01 0.9104£*U1 0.9987E*00 0.3375£*01 0.2357E-01 0.1939E«01 0.1l79E*01 0.6398E*01 
27 0.2337E*nl a.3756f»00 0.8553E*00-0.7824F-01 0.9205E«U1 0.99B9E+00 0.3443£«01 0.1910E-01 0.a034E»01 0.1153E*01 0.6222E»01 
28 0.2053E*ni  ' 34inFtOO 0.8592E«00-n.1012E*00 0.9221E«U1 0,9986E»00 0.3531E*01 0.1504E-01 0.2129£*01 O.U27E*01 0.6003E*01 

bECOND INDEX=  S 

1ST    P/PINF    HO/fUHf     U/QINF     V/QINF     S/SINF HT/HTINF     MACH        CP         X          Y EI/EIINF 
1 0.1276E«03 I. ,,100F.;'  0.5579E-01-0.2927E-01 0.1015E*02 0.9997E*00 0.1378E»00 0.1808E*01-0 .♦48BE-01-0.4854E-01 0.2092E»02 
2 0.1276E»n3 0..,iOCt-tiil 0.5579E-01 0.2927F-01 0.101bE*U2 0.9997E»00 0.1378E*U0 0.1808E«01-0.4488£-01 0.4854E-01 0.2092E*02 
3 0.1?53E«03 0.ftil37F»0l 0.6648E-01 0.8689F-01 0.10UE»U2 0.I000E»01 0.2401E*00 0.1776E«01-0.3596E-01 0.14b2E«00 0.2076E«02 
4 0.1207E*n3 0.5S.0'^r«01 0.8730E-01 0.1418F*00 0.1005£»U2 0.9999E»00 0.3683E + 00 0.1710E»01-0.1956E-01 0.24l0£«00 0.2044£*02 
5 0.1141E*03 O.S"'vt .01 0.1173E*00 0.1920E«00 0.9953E«0l 0.9996E*00 0.5035£*00 0.1615Et01 0.6366E-02 0.3347E«00 0.1998E*02 
6 0.in5flE*03 0.54i9t*01 0.1556E*00 0.2361F*00 0.9833E+U1 0.9994E»00 0.6421E*00 0.1498E*01 0.3917E-01 0.4265E*00 0.1939£«02 
7 0.9652E«02 0.5163E«01 0.2008E*00 0.2729F»00 0.969bE»Ul 0.9995E«00 0.7836E«U0 0.1365E»01 0.8132E-01 0.5146E»00 0.18b9E«02 
8 0.9f,39E»02 0.4t24E»01 0.2S16E*00 0.3016E*00 0.9544EtUI U.999aE*00 0.9281E»00 0.1220E»U1 0.129B£*00 0.599aE*Q0 0.1791E*02 
9 0.7579E»02 0.4443F*01 0.3n51E«00 0.3216E«00 0.9394E*0l 0.9994E*00 0.1073E«01 0.1068E»01 0.1854E+00 0.6809E+00 0.1706E*02 

10 0.bS40F«02 0.4045E»01 0.3603E*00 0.3327E+00 0.9244E»Ul 0.9989E*00 0.I220E»01 0.9200E»00 0.2486£*00 0.7570E«00 0.1617E»02 
U 0.5571E«02 0.3651F*01 0.4162E*00 0.3358F»00 n.9091t«Ul 0.9991E*00 0.13b9E*01 0.7816E*00 0.3181£*00 0.8281E*00 0.1526E»02 
12 0.467nE»n2 0.325?E«0l 0.4704E*00 0.3311F«00 0.8959E*U1 0.9989E*00 0.1518E*01 0.6529E«00 0.3922E*00 0.8960E«00 O.I436£*02 
13 0.3872F«02 0.2870F«01 0.521feE»00 0.3?00F»00 0.8847£*U1 0.y989E»00 0.1666E*01 0.5388E«00 0.4739£«00 0.9558E«00 0.1349E*02 
14 0.318nE«02 0.25Ue.0l 0.5495E»00 0.3n32F*00 0.8747E«01 0.9988E»00 0.1B14E«01 0.4400E«00 0.5594t«00 0.1013E'»01 0.1265E«02 
15 O.PSQftF.op n.?190F«01 0.6133F»0D n.2fll9F.0O 0.8666E»Ul 0.9986E*00 0.19b0E«01 0.3566E«00 0.6509E«00 0.1062E»01 O.U86E»02 
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0.19B3E*00 
0.2426E«00 
0.2916E*00 
0.3423E»00 
0.3939E*00 
0.4460E«00 
0.4953E«00 
0.5412E«00 
0.5842E«00 
0.6235E»00 
0.6595E«00 
0.6917E*00 
0.7?06E«00 
0.7466E»00 
0.7f.9aE*00 
0.7911E*00 
0.ail4E*00 
0.8304E*00 
0.847OE*OO 
0.a5a7E*00 
O.a656E«O0 
0.870aE*00 
0.8761E«Q0 

V/QINF 
0.3055F-01 
0.3055E-01 
0.9062E-01 
0.1480FtOO 
0.2006E»00 
0.246aF»00 
0.2851E*00 
0.3152E»00 
0.3365F»00 
0.3496E*00 
0.3558E*00 
0.3549F*00 
0.3483F»00 
0.3374F+00 
0.3230E*00 
0.3064E«00 
0.2R79E»00 
0.2683E*00 
0.2483E*00 
0.2281E+00 
0.2083E»00 
0.1894E*00 
0.1711E*00 
0.1538E*00 
0.1386E*00 
0.1256E*00 
0.1142F*00 
a.l027E«00 

S/SINF 
0.1015E*02 
0.1DlbE*U2 
0.1009E«02 
0.9967£«0l 
0.97a9E*Ul 
0.9562E«U1 
0.9301E*Ul 
0.9017E*U1 
0.8736E*01 
0.a451E*Ul 
0.8154E*U1 
0.7B92E+01 
0.7659E«01 
0.743bE*01 
0.7236E*U1 
0.7049E*01 
0.6887E*U1 
0.6749EtUl 
0.6616E*0l 
0.6492E»01 
0.6353E«U1 
0.6173E*U1 
0.5962E»U1 
0.5753E*U1 
0.5646E«U1 
0.5662E*U1 
0.5700E«01 
0.5713E*01 

HT/HTINF 
0.9994E*00 
0.9994E*00 
0,9995E*no 
0.9994E*00 
0.9992E*00 
0.9991E*00 
0.9991E*00 
0.9994E*00 
0.9991E*00 
0.9987E+00 
0,9992E*00 
0.9992E+00 
0,9990E*00 
0.9990E«00 
0.9987E*00 
0.9987E*00 
0.9988E*00 
0.99aaE*00 
0.9991E»00 
0,9991EtOn 
0.9991E»00 
0.9993E+00 
0.9994E«00 
0.9990E*00 
0.99a8EtOn 
0.9990E+00 
0,9991EtOO 
0.9992E+00 

MACH 
0.2262E*00 
0.2262E*00 
0.312aE*00 
0.4383E*00 
0.5790£»00 
0.72b7E»00 
0.87blEt00 
0.1032E*01 
0.1ia6E*01 
0.1341E+U1 
0.1S00E*01 
0.1655£t01 
0.1B06E«01 
0.195BE+01 
0.2107E*01 
0.?255E*01 
0.2400E«01 
0.2542£«01 
0.2683E+01 
0.2823E*Ol 
0.296aE*01 
0.3127E*01 
0.3298£*0l 
0.3470E»01 
0.359BE+01 
0.3671E*0l 
0.3727E+01 
0.37a9E*01 

CP 
0.1764E+01- 
0.1764E*01- 
0.1735E+01- 
0.1676Et01- 
0.1593E«01- 
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0.1373£«01 
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0.1111£»0l 
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0.532b£*00 
0.4495E»00 
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0.317b£«00 
0.2657E*00 
0.2224E+00 
0.1fl59E«00 
0.1553E*00 
0.1297E*00 
0.1079E«00 
0.B994E-01 
0.7670E-01 
0.6737E-01 
0.6010E-01 
0.5363E-01 

0.7934E-01- 
0.7934E-01 
0.7020E-01 
0.b434£-01 
o.aaiOE-oi 
0.4054E-02 
O.-kabSE-Ol 
0.9464E-01 
0>1500£*00 
0.2l33£t00 
0.a834E«00 
0.3574£«00 
0.4410E«00 
0.52B2£'>oa 
0.6231E*00 
0.724l£*00 
0.8323£*00 
0.9485E*00 
0.i074E*01 
0.1211E*01 
0.1360£«01 
0.l529£t01 
0.1719£*01 
0.1941E»01 
0.2204E»01 
0.a325£*01 
0.a445£*01 
a.2565E*0l 
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0.1500E«ao 
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0.3463E»00 
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U.5340E*00 
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0.iaa4E*01 
O.U'»7£»01 
0.1208£*01 
0.1265E«01 
a.l320E*01 
0.1372E+01 
0.1427EtOI 
0.1476E+01 
0.1531E*01 
0.1589£«01 
0.1651£»01 
0.1719E*01 
0.1730E«01 
0.1741E»01 
0.1750E»01 

El/EIINF 
0.2077E»02 
0.2077E+02 
0.2059E«02 
0.2021£*02 
0.1967£«02 
0.1B9B£*02 
0.iai8E*02 
0.1730E«02 
0.1637E+02 
0.1543E»02 
0.1447£»02 
0.1356E*02 
0.1270£*02 
0.11B7E*02 
0.1111E*02 
0.1040E*02 
0.9747E*01 
0.9152E*01 
0.8600E«01 
CeOBBE^Ol 
0.7595E*01 
0.7101E«01 
0.6610E*01 
0.6157E*01 
0.5B44E«01 
0.5677E«01 
0.5554E*01 
0.5421E*01 

CO 
s: 
<D 
•H 
zo 
00 

00 

SECOND INDEX= 

1S1 P/PINF RO/RINF U/QINF V/QINF S/SINF HT/HTINF MACH CP X Y EI/EIINF 

1 0.1236E*03 0.5967E»01 0.1134E«00- ■0.3092E-01 0.I014E«02 0.9994E«00 0.25B2E»00 0.1751E*01- ■0.90B3E-01- ■0.5067E-01 0.2071E+02 
2 0.1236E»n3 0.5967E*01 0.1134E»00 0.3092E-01 0.1014E«U2 0.9994E*00 0.25a2£*00 0.1751E*01-0.9083E-01 0.5067E-01 0.2071£*02 
3 0.1217F.03 0.5932E*0l 0.1242E»00 0.9160F-01 0.1006E+02 0.9995E*00 0.3408£»00 0.1724E*01-0.8161£-01 0.1516E«00 0,2051E»02 
4 0.1178E»n3 0.5855E«01 0.1451E*00 0.1497E»00 0.9921E*01 0.9993E*00 0.464BE»00 0.1668E«01- ■0.fe593£-01 0.2519E*00 0.2012E»02 
5 0.1122E«03 O.S743F*01 0.1752E*00 0.2033F*00 0.9713E»01 0.9992E+00 0.6070E*00 0.l5a9E*0l- -0.3959E-01 0.3502E*00 0.1954E*02 
6 0.1053E*03 0.5597F*0l 0.2131E*00 0.2504E»00 0.9*51E*U1 0.9992E»00 0.7S79E*00 0.l491E«al- -0.7653E-02 0.4473E«00 0.1BB2E+02 
7 0.9753E»02 0.5422E»0I 0.2571E«00 0.2a93F«00 0.9148E*0l 0.9992E*00 0.9126E»00 0.1379E«01 0.3509E-01 0.5405E*00 0.1799E«02 
B 0.a904E*02 0.5215F«01 0.3fl54E«00 0.3199F»00 0.Bai9E«01 0.9993E»00 0.1070E.01 0.1258E.01 O.a293£-0l 0.6320E«00 0.1707E*02 
9 0.7999E*02 0.4963F»01 0.3S54E«00 0.3419F*00 0.8492E»01 0.9991E«00 0.122aE«01 0.U2BE«0l 0.1381E«00 0.7205E+00 0.1612E«02 

10 0.7102E»02 0.469 le-i^l 0.4063E»00 0.3';61£»00 0.8159E«Ul 0.99B9£*00 0.13ua£«01 0.1000E*01 0.2016£»00 0.8044E«00 0.1514E»02 
11 0.6?6SE*02 0.4425F*01 0.4575E*00 0.3635F«00 0.7Bll£*0l 0.9994E»00 0.15b3E*01 0.8B07E«00 0.2719£*00 O.Ba43£*00 0.1416E«02 
12 0.545flE*02 0.4127F*01 0.5056E»00 0.3638F*00 0.7501E»U1 0,9992E«00 0.1713£«01 0.7655E*00 0.345B£*00 0.9644E«00 0.1322E*02 
13 0.4721E»02 a.3M23E^01 0.5504E«00 0.35a6F»00 0.7223E*U1 0.9990E*00 0.1B69E«01 0.66a2£«00 0.4300£*00 0.1036E«0l 0.1235E«02 
14 0.4066e*02 0 . !5,i2e*01 0.5926E»00 0.3494E»00 0.6950£*U1 0.9990E*00 0.2028E*01 0.b666E«00 0.bl7B£*00 U.11U8E«01 0.11blE*02 
15 0.348SE*02 0. ^ ■ .-^-ni 0.6312E»00 0.3369F+00 0.6704E»U1 0.9989E»00 0.21B4E»01 0.4836E«00 O.bl39£«00 0.H75E»01 0.1074E»02 
16 0.29B4E*02 I' . f;'J Mil 0.6666E«00 0.3222F*00 0.6469E*0l 0.99B9E*0fl 0.?340E*01 0.4119E»00 0.7165£*00 0.1241E*01 0.1001E*02 
17 0.2S4flE*02 (l.'r-    JB- < 01 0.6985E«00 0.3058F»00 0.6262£»01 0.9990E*00 0.2493E*01 0.349BE«00 O.a271£*00 0.1304£*01 0.93blE»01 
18 0.2172E«n2 0.?'t33F.*01 0.7?71E*00 0.2aB0E»00 0.6080E*U1 0.9990E*00 0.2644E*U1 0.2960£«oa 0.9467£*00 U.1366E*01 0.874a£*01 
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1 0.1181E»03 0.5775E«01 0.1600E»00- 0.3391E-01 0.101*E*U2 0.9993E*0fl 0.3618E*00 0.1673E»01- 0.1253E*00- 0.5227E-01 
0.2045E*02 

2 0.1181E*03 

3 0.1166E«03 

n.57 75E»01 0.1600E*00 0.3391F-01 0.101*E*02 0.9993E*00 0.36iaE*00 0.1673E«01- 0.1253E*00 0.5227E-01 0.2045E«02 

0.5763E«01 0.1705E*00 0.9520E-01 0.1004E*02 0.9995E»00 0.4341E*00 0.1651E*Ul- 0.n58£*00 0.1564E+00 0.2023E«02 

4 0.1133e*n3 
5 0.1087E»n3 

. K73'-F*01 0.1915E*00 0.1560E»00 0.9825E+01 0.9989E*00 0.5557E*00 0.1604E*01- 0.1Q07E*00 0.2b02E*00 0.1976E*02 

•+ni n.2217E*00 0.2125E*00 0.9514E«01 0.9984E+00 0.7D30E«00 0.1538E«01- 0.7406E-01 0.3618E«00 0.190BE*02 

6 0-1031E+03 > o T & i: • 0 I 0.2597E»00 0.2642F*00 0.9135Et0l 0.1000E*01 0.fl671E*00 0.1458£*01- 0.4277E-01 0.4629E»00 0.1826E»02 

7 0.9677E+02 F .'-.sfis-. c: 0.3n24E*00 0.3057E«00 0.8701E+U1 0.1001E*01 0.1033E*01 0.1368E*01 0.4200t-03 0.5599E*00 D.1732E*02 

8 0.897SE+02 O.'iSlTf ♦0! 0.3472E*00 0.334BF*00 0.82l7etUl 0.9963E*00 0.1196E«01 0.126aE«01 D.4780E-01 0.65b3E«00 0.1b27E«02 

9 0.8??lE»n2 O.E'tUEO! 0.3981E*00 0.3630E+00 0.7721E»U1 0.9992E*00 0.13e3E*01 0.1160E«01 0.1026E+00 0.7501E+00 0.1518E.02 

10 0.7478E*02 r. _ ■? iO-'i- v.':; 0.4494E«00 0.3B31E*00 0.7223E*U1 0.1003E*01 0.1573E.01 0.1054E»01 0.1664E«00 0.3398E*00 0.1408E*02 

11 D.6776E*02 0. ; '121: tf 1 0.4948E»00 D.3901E+00 0.6717E+01 0.9972E*00 0.17*8£*Ul 0.9538E*00 0.2372E+00 0.9264E*00 0.1300E*02 

12 0.6079E+02 0.5077F»ni 0.5417E*00 0.3951E«00 0.6251E*01 0.9983E»00 0.193aE«01 0.8541E+00 0.3U0£«00 0,1016E«01 0.1197E»02 

13 0.5429Et02 0.4933F->ni 0.5fl64E*00 0.3955E*00 n.5B13E*01 0.1001E*01 0.2132E«01 0.7613E»00 0.3970£*00 0.1095E»01 0.1101E*02 

14 0.4841E'>02 0.47^BF*0l 0.6264E*0D 0.3903E«00 0.5389E*U1 0.9993E*00 0.2324E«01 0.6773E*00 0.4866t«0Q 0.1ia0E*01 0.1009E«02 

15 0.4302E+02 0 .4 fi'i: F + 01 0.6638E*00 0.3827E*00 0.5008E*01 0.9999E«00 0.2518E«01 0.6002E«00 0.5B62£*00 0.1259E+01 0.925aE*01 

16 0,3B?1E*02 0.4503F*01 O.6973Et0O 0.3722E*00 0.4648E*01 0.999QE*00 0.2713E*01 0.5315E«00 0.6937£ta0 0.1340E+01 
0.8485E«ai 

17 0.3384E*02 n.4349E*01 0.7282E+00 0.3602E«00 0.4322E»U1 0.999lE*no 0.2912E*01 0.4692E*00 0.8116£*00 0.1421Et01 0.7782E*01 

18 0.2990E*02 0.418BF*01 0.7';6BE*00 0.3470E+00 0.4025E*Ul 0.1000E«01 0.3U6E»01 0.4l28EtOO 0.9413E»00 0.1504E«01 0.713aE*0l 

19 0.2642E*02 0.4041E*01 0.7325E*00 0.3326E*00 0.3740E*01 0.9998E»00 0.3325£*01 0.3631£*0a 0.1085E«01 0.15a6E*01 0.6S38E»01 

20 0.2329E+02 0.3889E«01 0.8061E*00 0.3177E+00 0.347aE*01 U.1000E*0l 0.3541E*01 0.3184E*00 0.1248£»0l 0.1676E»01 0.59a8E«01 

21 0.2050E*02 0.3747E*01 0.8?78E»00 0.3n22E*00 0.3226E*01 O.lOOOE+01 0.3767E*01 0.2786E»00 0.U31£*01 0,1764E*01 0.5*71E*01 

22 0,1799E*02 0.3619F*01 0.8477E«00 0.2858E«00 0.2972E«Ul 0.9989E»00 0.4012E»0l 0.2427E«00 0.1644£«01 0.1866E«01 0.4972E»0i 

23 0.1566E*02 0.3't7BE*01 0.8670E*00 0.2686E*00 0.2735E»U1 0.9991E»00 0.4278E*G1 0.2094E*00 0.1895£»01 0.1976E«01 0.4502E»01 

24 0.136SE«02 0.3336E«01 0.8842E»00 0.2521E*00 0.252a£«Ul 0.1000E*01 0.4545£*01 0.1B07E«00 0.2196E»01 0.2098E*01 0.4093E«ai 

25 0.1225E*02 0.3216E+01 Q.8961E*00 0.2393E*00 0.2386E*U1 O.IOOIE'OI 0.4753E*01 0.1607E*00 0.2564E*01 0.2233E+01 0.3a08E*01 

26 0.1136E»02 n.3119F«01 0.9n30E*00 0.2307E*00 0.2311£*U1 0.1001E*01 0.4a83E*01 0.1480E«00 0.27ll£*01 0.22a2E*01 0.36*3E»01 

27 0.in70E»02 0.3042E*01 0.9081E*00 0.2239E*00 0.2255E*U1 0.1001E*01 0.49a6£»01 0.13B6E*00 0.2857E*01 0.2328E»01 0.3S19E»01 

28 0.1012E»02 0.?977E*01 0.9128E«00 0.2175E«0D 0.2197E*01 0.1000E«Ol 0.5089E»01 0.1303E*00 0.3001£«01 0.2373E*01 0.3399E«01 
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1 Q.1162E»03 n.5714E*01 0.1768E*00- -0.3725E-01 0.1013E«U2 0.9999E*00 0.4005£*00 0.1646E«01- -a.l368£*00- -0.52aiE-01 0.2034E»02 

2 0.1162E*03 0.5714E*01 0.1768E*00 0.3725E-01 O.J013E*U2 0.9999E*00 0.400SE*00 D.1646E»01- -0.136eE*00 0.5281E-01 0.2034E*02 

3 0.1150E«03 D.S7UF*01 0.1860E*00 0.9485E-01 0.1003E»02 0.1000E*01 0.4654E*00 0.1628E*01- -0.1272E*00 0.15a0E*00 0.2013E*02 

4 0.1120E*03 0.5703E*01 0.2072E*00 0.1590F*00 0.9786£tUl O.lOOOEtOl 0.5895E»00 0.1586£«01- -0.1123£*00 0.2629E*00 
0.1964E»02 

5 0.in77E»03 0.5692E«01 0.2373E«00 0.2150E*00 0.9433E»01 0.9982E+00 0.7363£*00 0.1524E + 01' -O.a65b£-01 U.3657E»00 0.1891£*02 

6 0.102SE*03 0.5fe77E»01 0.2755E«00 0.2691E»00 0.9014E*01 0.1001E*01 0.9063£*00 0.1450E*01' -0.544a£-01 0.4681E«00 0.ia06E»02 

7 0.9673E*02 0.5659E*01 0.3185E*00 0.3139E»00 0.8545EtUl 0.1004E*01 0.10a2£*01 0.1368E*or -0.1114E-01 0.5664E+00 0.1709E»02 

8 0.9nn9E*02 0.5fe36F*01 0.3597E«00 0.3368E»00 0.8004£»01 0.9924E»00 0.1233£*01 0.1273E«01 0.3609E-01 0.66*3E*00 0.1598E»02 

9 0.8302E»02 0.5607F»01 0.4143E*0D 0.3720E*00 0.7430E*U1 0.1000E»01 0.1447£«01 O.X172£*01 0.9081E-01 0.7600E*00 0.1481E«02 

10 0.7632E*02 0.5575E*01 0.4673E*00 0.3972E*00 0.6885E*01 O.lOlOE+01 0.1658E»U1 0.1076E*01 0.1546E«00 0.B517E«00 0.1369E»02 

11 0.697nE*02 O.S538F»01 0.5042E»00 0.3954F»00 n.6347e»01 0.9904E»00 0.1806E«01 a.9814E«00 0.2256£«00 0.9404£«00 0.1259E*02 

12 0.63inE*02 0.5493E*01 0.5567E*00 0.4078E*00 0.5811F«U1 O.lOOOE'Ol 0.2036E«01 0.8872E*00 0.2994E*00 0.1033E»01 U.1149£*02 

13 0.5706E«02 0.'S445E«01 0.6n2QE*00 0.4105E»00 0.5320£»01 0.1005E+01 0.2251£*01 0.800BE»00 0.3B61£*00 0.11i5E«01 0.1048E«02 

U 0.5152E*02 0.5392F*01 0.6371E»00 0.4028E«00 0.4871F*U1 U.9961E*00 0.2438E»U1 0.7218E«00 0.4762E«00 0.1204E«01 0.9556E*01 

15 0.4639E*02 0.5332E*01 0.6774E*00 0.3992E»00 n.4455Et01 0.1003E*01 0.26b6Et01 0.6485E«oa 0.5770E»00 0.12a7E^01 0.87aiE*01 

16 0.4174E»02 0.5267F*01 0.7076E*00 0.3877E+00 O.'t07aE*Ul 0.9974E«00 0.2866E»01 0.5a21E*00 0.6861E«00 0.13'*E*01 0.7926E»01 

17 0.3749E*n2 n.S195F*01 0.7387E«00 0.3771E»00 n.3733£«01 0.998BE*00 0.30a8E*01 0.5213E»00 0.a064E«00 0.1460£«01 0.7216E«0l 

18 0.3362E«n2 n.5117E*01 0.7685E*00 0.3659E«00 0.3420E»U1 0.1003E»01 0.3320E*0l 0.*b60£*a0 0.939b£»00 U,1550£*01 0.6571E*01 

19 0.3ni3E«02 O.S031E«01 0.7908E«00 0.3507E«00 0.313aEtUl 0.9978E*On 0.3535£*01 0.4162E.00 0.108BE«01 0.1639E*01 0.59a9E»0l 

20 0.2696E*02 0.4938F*01 0.ai52E»00 0.3372E*0n 0.2882t«Ul 0,1001E«01 0.3775E»01 0.3709E*00 0.1257E«01 0.1739E»01 0.5460E*01 

21 0.2406E»02 0.4H36F«01 0.8364E»00 0.3?23F*0n 0.2649E«U1 0.1002E*01 0.4019t»01 0.3294E*U0 0.1448E«01 O.ia36E*01 0.4975E»01 

22 0.2132E*02 n.4719E*01 0.8528E*00 0.3045E*00 0.2429E*U1 0.9960E*00 0.4260E»01 0.2902E«00 Q.1673£«01 0.1950E»01 0.4517E*01 

23 0.1fl72E*02 0.4584E*01 0.8727E»00 0.2876E*00 0.2221E»U1 0.9985E*00 0.4547£«01 0.2531E*00 0.1939E*01 0.2073£»01 0,4083£«U1 

24 0.16S3E«0? n.4446E«01 O.H9U2E»00 0.2718E*On 0.2046E«01 0.1002E»01 0.482a£*Ul D.22iaE«00 0.3260£<01 0.2210E*01 0.3717£*01 
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00*3i629"0 = 1SA 00»3/.gtl*0 =nsx 
00»366E9'0 =nsA 00»3Ei9l'0 =isy 
00»3Ei»9*0 =nsA 00*390Hl'0 =nsy 
00t3iE99*0 = 1SA 00»3iE0a'0 =isy 
00»3l999*0 =nsA 00*3E92Z*0 =nsy 
00»31999*0 = 1SA 00*3K9*Z'0 =isy 
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MORM»LTZEn DISTA^CF FROM BODY TO SHOCK 
n.nnnonn    o.ono?78    o.ono6T? 
(i.o)crs^    o.im73f    0,01 r^9* 
n.l2S395  0.15773*  0.197471 
0.877B8fS  1.000000 

STASNtTTOM PRFSSURF PT=   11.60P6 

STARTTMG SOi.llTtOM W&S READ FROM TAPE 

0.001086 

0.24bB23 

0.001664 
0';62'<609 
0.303964 

0.002404 

0.372882 

0.003347  0.004552  0.006089  O.OOBnSI 
O.U4bJ46   U.UD1C><:'<   J.ul  JfJ   O.Uf^Col 
0.453207  0.545001  ).fc.«-.73  0.759362 

ARC LEMGTH 
0.04245 0.12733 0.21222 0.29710 0.38198 0.46686 
0.R9127 0.97616 1.0610* 1.14592 1.23080 1.31569 
1.74015   1.82506   1.90997   1.99487 

0.55175 
1.40057 

0.63663 
1.48545 

0.72151 
1.57033 

0.80639 
1.65524 

SECOND INDFX«  1 

3» 
I 
00 
tn 

1ST    P/PINF s U/QINF V/QINF S/SINF HT/HTINF R/HI CP X Y EI/EIINF 

I 0.115flF*n2- n.4245F-01 0.0000E*00 0.noOOE*00 0.1532E*01 0.1001E*01 0.4240E»01 0.1748E+01 0.9010E-03- 0.4244E-01 0.2731E»01 

? n.iisoF*o? 0.4?4SC-01 0,000OE*O0 O.OOOOF-tOO 0.1532£«01 O.lOOlE+01 0.4240E+01 0.1748E*0l 0.9010E-03 0.4244E-01 0.2731E*01 

3 o.n4nF«n? 0.1?73F«00 j).onoflE«oo O.OOOOF*00 0.15*0E*01 0.9998EtOO 0.4177E»01 0.1718E*01 0.8100E-02 0.1270E*00 0.272BE«01 

4 CllO^f + n? n.?i2?F*oo o.onooE*oo o.onooF^oo 0.1556E*01 0.9987E*00 0.4061E»0l 0.1664E«01 0.2244E-01 0.2107E*00 0.2725E+01 

5 n.in57F*n? n.?97ir.no O.OOOOEtOO o.noooFtoo 0.15B0E*01 0.9966E*no 0.38a7E*01 0.1582E«01 0.4383E-01 0.2928E«00 0.2719E«01 

6 n.9944F*nl 0.'>fl2nF*00 0.0000E*00 0.00O0F*00 0.1613E*01 0.9940E*00 0.3666E«al 0.1478E«01 0.7211E-01 0.3729E»00 0.2712E*0l 

7 n.9?i4F»ni n.4669F*00 o.onooE*oo 0.OOO0F*OQ 0.1666E*01 0.9908E«00 0.34a8E»al 0.1358E*0l 0.1071E*00 0.4502E*00 0.2704E*01 

8 o.fl40ftF»ni n.5517F*00 0.0000E«00 O.OO0OE*00 0.1708E»Ul 0.9B70E*00 0.3121E*01 0.1224E«01 0.1485E»00 O.s2*3£»00 0.2693E»01 

9 0.7=i4'»F*nI 0.6366F*00 o.onooEtOO O.OOOOE^OO fl.l772E*01 0.9826E«00 0.2B15E»01 0.ia82E«01 0.1960E«00 0.5946E*00 0.26aiE*0l 

in n.667ip*ni n.7?15F*00 o.onooEtOO O.OOOOEtOO 0.1B49E+01 0.9777E*0n 0.2501E*01 0.9376E+00 0.2493£*00 0.6607E«00 0.2668E*0l 

U o.5RO'-F»ni n.R064>^*oo o.onooE*oo 0.0O00F«O0 0.1939E«01 0.9722E+00 0.2189E*01 0.7944E+00 0.3081E*00 0.7220E*00 0.2653E«01 

12 n.4974Fi(ll n.S913rtOO o.onoOE^oo n.onooF^oo 0.2046E*01 0.9664F*00 0.1886E*01 0.6569E*00 0.371BE*00 0.77B0E*00 0.2537E*01 

13 0.419'^F»nt 0.976?r»00 O.OOOOFtOO O.OOOOF»00 0.2170E«U1 0.9601E«00 0.1601E«01 0.5281E«00 0.4400E»00 a.32a5E«00 0.2620£«01 

14 0,34flTF»,)l n.i06)F»oi o.onooE«oo o.onoOF«oo 0.2315E*01 0.9534F*00 0.1339E«01 0.4104E*00 0.5123E»00 0.8730E*00 0.2601E*01 

15 n.?R49F».fl4 o.i-ify^tii O.000OF*00 O.000OF«00 0.2483E*U1 0.9465E«00 a.ll03E«01 O.3O57EtO0 0.5B81E«00 0.9112E*00 0.25B3E*01 

16 n.2?9->F"'l n.liiTr''-'n\ 0.0000E»00 o.onooF«oo 0.2678f*01 0.9389E»00 0.8950E*00 0.2137E»00 0.6669E*00 0.9429E*00 0.2562E*01 
17 0.1<*?1F-.:,. 11. I ■>    '0 1 o.onooF'OO o.onooF«oo 0.2904E»01 Q.9312E»00 0.7165E*00 0.1356E«00 0.74e0£'>00 0.9677E«00 0.2541E»01 

IS 0.14?4F«01 o.i4niF«oi o.onooE*oo o.onooFtOO 0.3169E«U1 0.9239E*00 0.5647t*00 0.7002E-01 0.8310E«00 0.9856E«00 0.2521E*01 

n n.iinir,ni n. i4BTF*ni o.onooF*oo o.onooFtoo 0.3463E«01 0.9154F*nn 0.4417£«0t 0.1707E-01 0.9152£*00 0.»964E«00 0.2»98E*0l 

20 0.B999F«nn n.is7DF.oi o.onooE»oo O.OnOOFtOO 0.3704E«01 0.9060E*00 0.3fe40E«00- -0.1654E-01 0.1000E*01 0.1000E*01 0.2472E*01 
21 n.S'?54F*f)0 0.1655F*01 o.onooE«oo o.onooF»oo 0.3306E*01 0.9043F»00 0.3385E*00- -0.2720E-01 0.1085E«01 0.1000E«01 0.2468E«01 
22 n,8T4-<F»on 0.1740F«01 o.ooooE*oa 0.0OOOF«O0 0.3321E+01 0.9065E*00 0.3373E*00- -0.2738E-01 0.1170E»01 O.IOOOE+Ol 0.2*74£*0l 
23 O.B-^79F»nO 0.1H25F.01 o.onooF«oo 0.0OODF«00 0.3317E*01 0.9070E*00 0.3386E*00' -0.2679E-01 0.1255E»01 0.1000E*0l 0.2475E*01 
24 0,Bt??F*00 n.i9ioF*oi 0.0000E*00 O.OOflOFtOO 0.3ai2£«01 0.9075E*0n 0.3401£»00' -0.2609E-01 0.1340E401 0.1000E*01 0.2476E*01 
25 0.8469F*00 0.1995F+01 O.OOOOE'OO O.OOOOF^OO 0.3B06E«01 0.9080E*0a 0.34l8E«aO' -0.2530E-01 0.1425E»0l 0.1000E*01 0.2478E*0l 

SECOMO INOFXr 2 

1ST    P/PIMF RO/RINF l)/OINF V/QINF S/SINF HT/HTINF MACH CP X Y EI/EIINF 
1 0.115«F»n2 0.4?4nF*01 0.5424E-0*- -0.1196E-02 0.1532E«01 0.1001E*01 0.2131E-02 0.1748E*01 0.8400E-03' -0.4a*4E-01 0.2731E*0l 
2 o.iisiF.n? n.4?4nF*oi 0.5424E-0* 0.1196E-02 0.1532E*01 0.1001E»01 0.2131E-02 0.174eE*01 0.8400E-03 0.4244E-01 0.2731E«01 
3 0.ll4nF*n2 n.4i77F*ni 0.4335E-03 0.3536F-02 O.15l»0E*01 0.9998E+00 0.6341E-02 0.1718E*0l 0.8038E-02 0.1270E*00 0.2728E*01 
4 o.nn7F*n? 0.4061F»01 0.1P89F-02 n.5fl25F-02 0.1556£*01 0.9987E*00 0.1063E-01 0.1664E*01 0.2238E-01 0.2107E«00 0.2725E»01 
5 o.ins7F»n? fl.3887F*01 0.2509E-02 n.805lF-02 0.1580E*01 0.9966E*00 0.1503E-01 0.1582E«01 0.4377E-01 0.2928E«00 0.2719E*01 
6 0.9944F*nl n.3667F*01 0.4063E-02 0.1005E-01 0.1613E»01 0.994OE*fl0 0.1936E-01 0.1478E+01 0.7205E-01 0.3729E*00 0.2712E*01 
7 0.9?14F4nl 0.340BF*01 0.5983E-02 0.1184F-01 0.1655Et01 0.990BE*00 0.2372E-01 0.1358E*01 0.1070E«00 0.4602E*00 0.2703E*01 
8 0.84nAi^»ftl 0.3121F«01 0.8?56E-02 0.1338F-01 0.1708F«01 0.9870E«00 0.2817E-01 0.1224E-01 0.1484£«00 0.5e*3E*00 0.2693E*01 
9 n.7S4'<F*ni 0.?B16C»01 0.1083E-01 0.1462F-01 0.1772E*01 0.9827E*00 0.3267E-01 D.10B2E'»01 0.1959E*00 0.5947E»00 0.26eiE*01 

10 0.6673^*01 C.?50?F*01 0.1366E-01 0.1550F-01 0.134BE*01 0.9777E*00 0.3719E-01 0.9376E.O0 0.2493E«00 0.6607E*00 0.2667E«01 

o 

cxj 

I 

00 



tO*36IS2'0 
I0»32*?2*0 
IO»3S9SZ*0 
tO»39B52*0 
t0»3i092'0 
I0*3929H*0 
t0*3»*92''0 
I0»3t992'0 
t0»39i92'0 
T0»36992*0 
I0»300/Z*0 
tO*30t/Z*0 
t0*3et/2°0 
tO*39ZiZ"0 
tC»3BZ/e*0 
T0*3tE|2*0 
I0*3tE/a*0 
:lNn3/!3 

00»3*fl9f'0 

00»3itTe*0 
oo»3*cie'o 
00»36HZ8'0 
oo»3Cei/°o 
00«3222i''0 
00»36095*0 
00»39*6S'0 

00*3E0S»'0 
00*30CifO 
00»36e62*0 
O0*3iOtZ'O 
00»30zZfO 
10-3S»Z*'0 
tO-39»2*'0- 

A 

00»3Bi»/"0 
00«3i999*0 
00»36i8q*0 
00»3tZlS'0 
00»3e6E»*0 
00»3StZfO 
00»3Bi0e»0 
00»3I6*Z''0 
oo^sBset'o 
00»32B*I*0 
00*3fl90T'0 
IO-3Z8li*0 
!0-369e»»0 
!0-3teHZ«0 
Z0-3098i'0 
E0-3»299*0 
E0-3*299*0 

X 

00»399EI*0 
00»3iEt2*0 
00»3iSOE*0 
00»3*OI»°0 
00»3tB25*0 
00»36969'0 
00*3*»6i°0 
00»39iE5'0 
10*3Z80I''0 

tO»3iSEl*0 
tO»3Bi*I°0 
I0*3Z95J'0 
lO + 3»99fO 
t0»38lif0 
tO*38*X!''0 
t0*38»if0 

d3 

00»320S2*0 
00»399E2*0 
00»3tZ^2'0 
00*39902*0 
00«3i06f0 
00'32*it'0 
00»3Ei9t'0 
0n»3*0*t'0 
00»3*E2fO 
a0»3»90f0 
10-3*969'0 
t0-3B0Ei'0 
t0-30i99'0 
t0-39t0»'0 
I0-360»2*a 
Z0-3*919'D 
20-31r9lH'0 

HDVH 

00*39*E6*0 
00»JI2*6*0 
00»3E6*6°0 
00»38996*0 
0U»32296'0 
00»3lB96*0 
00»JIEi6'0 
00»36gi6'0 
00»39E96°0 
OOtJiiBe-O 
00»32t66*0 
OU*3E*66»0 
U0«J8966*0 
00*39B66'0 

I0»3t001'0 
lO^JIOOI-O 
JNUH/IH 

tn»369e2*i/ 
ln»J6*S2*0 
ln»3f.5*2*0 
10»396?2'0 
10»39SI2*0 
ln»3*E02*0 
IO»30C6fU 
Int32*6f0 
tn»3/9/T*0 
In*390/t'O 
tO»3ES9t*0 
ln»3Il9l*0 
1n»36t9l*0 
tn»399SfO 
tn»30»SI*0 
tn«32es!'0 
tO«32GSfO 
3MS/S 

t0-J062fU 
t0-3966**0 
I0-J6199'0 
lO-JB9bb*0 
I0-J2e09'U 
lO-JtZi)9'0 
10-J9*89*0 
10-36li>9*0 
tO-J*909'0 
lO-JEi»»*0 
lO-J96iE*0 
tO-J6EOE'0 
t0-d2022*0 
I0-J2*tl'0 
20-J*8S»'0 
20-J*e9»*0- 

00*390tt*0 
00<>360et*0 
00»320lf0 
10-3E9h6'0 
IO-39iSiB"0 
tO-3tt9»i'0 
lO-32Be9'0 
I0-J91>19'0 
t0-3»B0»*0 
tO-3SllE*0 
I0-389<:2»0 
t0-30t9l«0 
20-3Uit6'0 
20-3E0b»»0 
Z0-3l2il'0 
E0-39I22'0 
E0-39122'0 

JNlO/n 

00» Ji 
00» JU 
10»Jl 
IO»Ji 
10« J€ 
IO»j» 
IO»J<ii 
lO'Jb 
IO»JI 
10»J9 
lU»d2 
I0»J6 

lU*Jt 
10»J2 
t0«Ji 
tO*JO 
10*J0 

22i°U io»ii<;bi"o H 
20(j°0 !U»dt622'U 91 
ui-o lU«3b»b£'0 91 
*EI°U lU»Jt«»E"0 ♦ I 
oyi'u Hi»Ji6l»'U tl 
68l°U IU»d»i.6»'0 21 
612°U lUojVObS'O tl 
092*U lU»jt/99°0 01 
2Bci*U lU»jb<>»ii«0 b 
2lt°0 I0<>jy0*8°0 « 
l*k."0 X0*j1l£t'0 L 
99t''U iu«j»»6e'o 9 
BBfU <iU»ji!sUl'0 9 
90»''U 20*3t0ll'« ♦ 
iVVU ZU»ju*lI"0 L 
♦ 2»°U 2U»Jb9U*U 2 
♦ 2*'U 2U»Jfc9n*0 t 
OU JMd/d ISI 

*     sxauill   0N033S 

CO 

I 

00 

00 
2: 

T0*39/*2'0 
tO»39/*2'0 
I0»3»/*2'0 
tO*32Z*2*0 
T0*399*2'0 
t0»3/9*2'0 
!0»3Ie»2*0 
10*3*IS2'0 
tO»3*ES2°0 
tO«399S2°0 
I0»3ii52'0 
T0*396S2'0 
T0*39I92*0 
T0*3EC9Z'0 
T0»3099Z*0 
T0*39992'0 
I0»36i92'0 
t0*32692'0 
IO»3E0i2*0 
10*32U2'0 
I0»36U2'0 
10*392Z2"0 
I0»3B2/2'0 
T0»3tEZ2*0 
I0*3TE/2*0 
JNII3/I3 

tO*3lO0t'O 
I0»3t00t'0 
I0»3t001*0 
I0»3t00l»0 
t0»3I001*0 
t0o3T00t'0 
00»3696€*0 
00»3t9B6*0 
00»3lB96'0 
00»32E*6*0 
00»39tte'0 
00»3EEI9*0 
00»3iL82e*0 
00»328//*0 
00»3tZ2i*0 
00*38099*0 
00»3i*6S'0 
00*3**a?*0 
oo»3Eog**o 
00»362iE'O 
00»36Z62'0 
00»3iOT2*0 
00»30i2f0 
I0-3S»2»»0 
I0-39*2»'0- 

A 

tO»3S2»I''0 
tO+go^ET'O 
tO»3S92fO 
lO»30iT!*0 
to^seaofo 
I0»30001'0 
00»329t6*0 
00*360£B'0 
00»36/.*i*0 
00»3/999»O 
00»30B8g*0 
00*32219*0 
00*366EV0 
00*39UE'0 
00*36/0E'0 
00*326*Z'0 
00»3696fO 
00*3£9*!'0 
00»3690I*0 
I0-3i6li.*0 
t0-369E»'0 
t0-3IE2Z«0 
Z0-3096i'0 
E0-3029i'0 
E0-30Z9i'0 

X 

I0-3EESZ"0- 
I0-3E19Z*0- 
I0-3»89Z''0- 
tO-3Z*/Z°0- 
10-3»2iZ°0- 
t0-3i99l'0- 
t0-3»0if0 
tO-36669'0 
00»199Ef0 
OO'SiEtZ-O 
00»3990E°0 
00»3*0t»'0 
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0.3S20F»00 
fl.3450F»00 
0.3309FtnO 
0.3104F»00 
n.2848F*00 
fl.2'543F*00 
0.2210F+00 
0.1850F»00 
0.1476F+00 
0.1109F*00 
0,7865F-01 
O.S009F-01 
0.3175F-01 
0.1353F-01 

S/SIMF 
0.1530E*0l 
0.1530E»01 
0.15e9E»01 
0.1527E*Ul 
0.1524E*01 
0.1520E»01 
0.15'16E*01 
0.1511E»U1 
0.1506E*01 
0.1500E*U1 
0.1494E+01 
Q.1489E*01 
0.1483E+U1 
0.1478E*01 
0.1473E*UJ 
O.U69E*01 
0.1465E*C1 
0.1462E*ai 
0.l45aE«0l 
0.U66E*01 
0.U57E.01 
0.1456E»0l 
0.1»53E«0l 
0.U52E»U1 
0.U45E»U1 

HT/HTINF 
0.1000F*ni 
0.1000E*01 
0.9999E*00 
0.1000F«01 
0.1000E*01 
O.IOOOF+Ol 
0.1000F*01 
O.IOOOE+Ol 
0.1000F*Ol 
0.1000F*01 
0.i000E*01 
0.1000E*01 
0.1000F*01 
0.1000E«01 
o.ioooE«ai 
O.lOOOF+01 
0.1000F*01 
O.lOOOF'Ol 
0.9999F*00 
0.1000E*01 
0.999BE*00 
0.1000E*01 
0.9998E*0fl 
O.lOOOE+01 
0.1000E*01 

RO/PINF 
fl.4224F»01 
0.4224r»01 
n.41B3F»01 
fl.4l09F*ni 
n.399*r«01 
fl.3a4B'^*01 
0.3ft73F»01 
0.347f,'^«01 
0.3260F»01 
0.3033-»01 
O.?fl00i»0l 
0.?56<lF«ni 
0.2339F.01 
n.2121F«01 
fl.l91SF»0l 
n.l723F401 
0.1549F*01 
0.1391=^.01 
O.1251F«01 
0.1127F»01 
fl.)01RF«01 
0.931SF.OO 
o.«ftn'^*oo 
n.B119Ft00 
0.7684^100 

U/OINF 
0.5739E-01- 
0.5739E-01 
0.6599E-01 
0.8444E-01 
0.1117E*00 
0.1465F«00 
0.1BS2E*00 
0.23S7E*00 
0.2B78F»00 
0.3429E*00 
0.4000E*00 
0.457BF*00 
0.5144F*00 
O.SS9SE«00 
0.6?lflE»00 
0.6T0SE*00 
0.7155E*00 
0.7';fiOF«00 
0.7925E*00 
0.a245E»00 
O.flSOSFtOO 
0.fl722F»00 
D.B197F«00 
0.9020E»00 
0.9144E«00 

V/QiNF 
0.27B3F-01 
fl.2783E-01 
0.8206E-01 
0.1341F*00 
0.1R36F*00 
0.2279F*00 
0.26ftlF*00 
0.2976F*00 
n.3?19F*00 
0.33B6F»00 
0.3473F*00 
0.34fl6F*00 
0.3425F*0D 
0.3300F+00 
0.3116F»00 
0.2885F*nO 
0.2610F+00 
0.2311F*00 
0.19B9F+00 
0.1ftft2F*00 
O.1339F*O0 
0.1O4BF*O0 
0.7719F-01 
0.56ft8F-01 
0.3S96F-01 

MACH 
0.9646E-01 
D.9646E-01 
0.1779E*00 
0.2770E*00 
0.3820E«00 
0.4885E«00 
0.B960E+00 
0.7051E*00 
0.8156£*D0 
0.9273E+00 
0.1040E*01 
0.1154E»01 
0.12baE*01 
0.1383E»0l 
0.1498E+01 
0.1613E*01 
0.1726E*01 
0.1837E»01 
0.1948E»01 
0.20t>6E + 01 
0.2154E*01 
0.2242E*01 
0.2315E*01 
0.2364E*01 
0.2416E*01 

8/SINF 
0.1530E»01 
0.1530E»01 
0.1528E*U1 
n.l5B6E»01 
0.1583E»01 
0.1518E*01 
0.1513E»01 
0.1507E*Ul 
O.lSOOEtOl 
0.1*93E*UI 
0.1*86E*01 
0.1479E»01 
O.H72E*01 
0.1466E»01 
O.U60E»01 
0.1454E*01 
n.U49E*Ul 
O.l444E»01 
fl.l439E»0l 
O.U3bE»01 
O.I436E«Ul 
0.1436E*01 
0.1433E+U1 
0.1431E*U1 
0.1424E*01 

HT/HTINF 
0.1000E*01 
0.1000E*01 
0.999BE*00 
O.lOOOF'Ol 
O.lOOOEiOl 
O.IDOOF+Ol 
O.IOOOE+Ol 
0.1D00E*0I 
0.1000E«01 
0.lOOflE*01 
0.1000E»01 
O.lOOOE+01 
O.lOOOFtOl 
0.1000F«01 
0.1000F*01 
0.1000E*01 
0.1000E*0l 
0.1000F*OI 
0.9999F»00 
0.1000F»01 
0.9998E*00 
0.100nF«01 
0.9999F»00 
0.1000E*ni 
0.1000E*01 

CP 
0.1740E«al 
0.1740E«01- 
0.1712E*01- 
0.1662E«0l- 
0.1585E*01 
0.1489E+01 
0.1377EiOl 
0.1254E*Ol 
0.1123£*0l 
Q.9902E*OQ 
0.85a6E'»00 
0.732aE*00 
0.6147E*00 
0.5a68E«00 
0.4100E*00 
0.3245E«00 
0.2507E«D0 
0.1877E*00 
0.1341E*00 
0.8e81E-01 
0.5220E-01 
0.2486E-01 
0.4671E-02 
•0.7161E-02 
■0.1789E-01 

0.3377E-01- 
0.3377E-01 
0.2672E-01 
0.1235E-01 
0.8574E-02 
0.3682E-01 
0.7137E-01 
0.1126E*00 
0.1598E*00 
0.2130E«00 
0.2716E*00 
0.3357E*00 
0.4045E*00 
0.478QE*00 
0.5557E«00 
0.6375E*00 
0.7229E*00 
0.8n9E*00 
0.9042E*00 
O.lOOOEtDl 
0.1085E»01 
O.U70E*01 
O.1255E*0l 
0.134aE»01 
O.U25E*01 

0.4391E-01 
0.4a91E-01 
0.1315E«00 
0.2182E*00 
0.3036E*00 
0.387oE»00 
0.4682E*00 
0.346<iE*00 
0.62l4E«00 
O.e>926E»0D 
0.7600E»00 
0.3227E*00 
O.B8UE*00 
0.9343E«00 
0.9829E*00 
0.1026E«01 
0.1064E*0l 
0.1097E*01 
0.1126E*01 
0.11*9E«01 
O.U60E*01 
O.U70E*01 
0.1180E«01 
O.U90E«01 
O.lZOOE^Ol 

EI/EIINF 
0.2724E*01 
0.2724E*01 
0.2711E«01 
0.2588E*01 
0.2652E*0l 
0.26U5E»01 
0.2548E*01 
0.2482E*01 
0.2»09E»01 
0.2329E*01 
0.2243E*01 
0.2155E*D1 
0.2064E«0l 
0.1974E«01 
0.ia83E*01 
0.l795E*0l 
0.1710E»01 
0.1629E*01 
0.1551E*01 
0.1479E*01 
0.1415E*01 
0.1361E*01 
0.1317E*01 
C.1289E*01 
0.12&9E+01 

MACH 
O.U36E + D0 
0.1136E*00 
0.1B81E»00 
0.2843E+00 
0,38B2E*00 
0.4938E*00 
0.6006E+00 
n.7088E*00 
0.8ia3E«00 
0.9287E*00 
0.1040E*0l 
0.115IE*01 
0.1263E*0l 
0.1375E*0l 
0.1486E*01 
0.1596E*0l 
0.1704E*01 
0.1810E*01 
0.19lbE«01 
0.20l5E»01 
0.2105E«01 
O.2l86E*0l 
0.2260E»01 
0.2315E*U1 
0.2377e«01 

CP 
0.1735E»01- 
0.1735E*Ol- 
0.1708E»01- 
0.1659E*01- 
0.1584E»01- 
0.1490E*01 
0.1380£*01 
0.1259E+01 
0.1132E*0l 
0.1002E*01 
0.8730E*00 
0.7500E*00 
0.6344E*00 
0.5287Ei00 
0.4336E.OO 
0.3495EtOO 
0.2766E»00 
0.2138E+00 
0.1603E«00 
0.1153E+00 
0.7825E-01 
0.4954E-01 
0.26a2E-01 
0.1146E-01 

■0.2562E-02 

0.4250E-01' 
0.4250E-01 
0.3549E-01 
0.2U2E-01 
0.1835E-03 
0.2793E-01 
0.6237E-01 
0.1036E*DO 
0.1506E+00 
0.2039E*00 
0.2625E*00 
0.3266E*00 
0.3955E*00 
a.4694E'»00 
0.5476E*00 
0.6301E*00 
0.7165£»00 
0.8070E«00 
0.9014£*00 
0.100QE*01 
0.1085£*01 
0.1170£«01 
0.1255E»01 
0.134aE«01 
O.U25E«01 

•0.4429E-01 
0.4429E-01 
0.1326E*D0 
0.2201E«00 
0.3063£«00 
0.3906E«00 
0.4727E*00 
0.5520E»00 
O.S282£»00 
0.7007E*00 
0.7695E*00 
0.8340E*00 
O.B943£«OD 
0.9498E*00 
0.1001E*01 
0.1047E*01 
0.1089£*01 
O.U26E«01 
O.U58E*01 
O.UH6E*01 
0.1200E*0l 
0.1213E*01 
0.1226E«01 
0.1238E»01 
0.12B1E»0I 

EI/EIINF 
0.2722E«01 
0.2722E*01 
0.2709E*01 
0.2686E4'01 
0.2649E»01 
0,2602E*01 
0.2545E*0l 
0.2480E*01 
0.2407£«01 
0.2327E*0l 
0.2244E«01 
0.2157E*01 
0.2068E*01 
0.1980E*01 
0.1893E*0l 
0.1B08E*01 
0.1726E«01 
0.1648E*01 
0.1574E«01 
0.1506E*01 
0.1447E*01 
0.1395E»01 
0.1350E«01 
0.1317E»01 
0.1281E*01 

o 
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I0*36*Ct'0 
10*3*HEfO 
T0*3il>f0 
T0*369»l"0 
T0»3EOSl*0 
lO*3E5Sl'0 
IO»3EI9fO 
t0*3299f0 
lO*3«Sil*0 
10»36Z81'0 
I0»3806l*0 
tO*36H«X'0 
T0»3Zi0Z'O 
T0»3i5l2'0 
T0»30*ZZ'0 
tO*3t2EZ*0 
10*366EH*0 

T0»31I»2'0 
I0«3iCc2'0 
IO»3*6S2*0 
I0*3l»SZ'0 
tO»38/92*0 
10*320|Z"0 
10»3SI/Z*0 
tO»3S!|Z*0 
JNI13/I3 

lO*39eEfO 
l0»3i9Cl'O 
tO»38»EfO 
tO»382Et*0 
tO»3BOET*0 
to*3iezfo 
10»3S»21*0 
lO»3lOZt°0 
10*3*SlfO 
I0t3E0tl*0 
tO»36*OfO 
00*32166*0 
00»3e6Z6*0 
00«3X»9B'0 
00»32S6/*0 
00*3£Z2/*0 
00»3€9*9*0 
00*3699?'0 
00»36*9**0 
oo*3eoo**o 
00»39EtE"0 
00»3ISZ2'0 
00*39SEI'0 
t0-38Z9»'0 
io-3ez9»*o 

K 

I0»352»f0 
t0*30<>El'0 
tO*3SSZI"0 
10*30ilT*0 
10*3980f0 
10«3000I'0 
00»30*69*0 
00»3I*6i*0 
00*39669*0 
00»3E019*0 
00»3ISES'0 
00»3E9»»'0 
00»39UE*0 
00*3EZ0E*0 
00»36iEZ*0 
00*3£6if0 
00»3l9t;f0 
I0-3S£6i'0 
l0-3Ze8E«0 
Z0-3960f0 
t0-3Z6EZ«0 
10-3Z9»»«0 
10-30065*0 
10-31659*0 

-10-31659*0 
X 

tO-3tZtS*0 
10-3E8B9*0 
t0-3tZ88*0 
00*3tEtl*0 
00*3/.Z»l*0 
00*316it*0 
00»3ZEZZ*0 
00*3ZiiZ'0 
00»3S6EE*0 
00»3*0t*°0 
00»3ZI6*'0 
00*30Z8S*0 
00*31Z89*0 
00»3Zt6i*0 
00*36906*0 
10*38Z01*0 
10*30511*0 
tO*30iZl*0 
10*3»eEl*0 
10*3i.B«l'0 

-10*3SiSl*0 
-10*39*91*0 
-10*3Z691*0 
-10*39U1*0 
-10*38U1*0 

d3 

10*3Z9ZH*0 
10*3»022'0 
10*31512*0 
I0*3ie02*0 
10*36102*0 
10*39*61*0 
10*36581*0 
10*3»9il*0 
10*31991*0 
10*38951*0 
10*3i9*l*0 
10*3E9El*0 
10*39521*0 
lO*3Z5ll*0 
10*35*01*0 
00*369e6*0 
00*3E629*0 
00*31Z2i*0 
00*36519*0 
00*3*115*0 
00*3i.B0**0 
00*3*60E*0 
00*3E122*0 
00*35191*0 
00*35191*0 

H3VH 

10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
00*36666*0 
10*30001*0 
10*30001*0 
10*30001*0 
10»30001*0 
10*30001*0 
00*36666*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
10*30001*0 
00*38666*0 
10*30001*0 
10*30001*0 
JNUH/IH 

10*3*9£1*0 
ln*32JLEl*U 
tn*3EiEl*0 
10*3iiEl*0 
10*36i£l*0 
l0*319El*0 
10*389£1*0 
10*3i6El*0 
10*350*1*0 
ln*3*l*l*o 
10*3E2*1*0 
10*32E*1*0 
ln*3E**l*0 
ln*3£5*l*0 
10*3*9*1*0 
ln*3*l*l*0 
ln*35B*l*0 
10*356*1*0 
ln*3*0Sl*0 
10*32151*0 
ln*36tSl*0 
10*3*251*0 
10*39251*0 
10*30E.S1*0 
lfl*30E5l*0 
3MS/S 

10-36566*0 
00*J8ill*0 
00*365tl*0 
00*3U51*0 
00*39811*0 
00*31202*0 
00*39922*0 
00*3/152*0 
00*38*/.2*0 
00*32962*0 
00*31*IE*0 
00*J182E*0 
00*3EitE*0 
00*30l*£*0 
00*3EHtE*0 
00*3«82E*0 
00*3221E*0 
00*35882*0 
00*30852*0 
00*31122*0 
00*3E8il*0 
00*3*0tl*0 
10-31861*0 
10-3/692*0 
10-3/692*0 
JNIO/A 

00*36/b8*0 
00*30*/B*0 
00*32098*0 
00*3/2*8*0 
00*3b2<i9*0 
00*3/66/*0 
00*3/0//*0 
00*3£9k./"0 
00*38869*0 
00*3//59*0 
00*3*E19*0 
00*3H5y5*0 
00*39515*0 
00*3*E9**0 
00*3201**0 
00*32/SE*0 
00*3/50E*0 
00*39952*0 
00*39112*0 
00*302/1*0 
00*3/8£l*0 
00*3*211*0 
10-325*6*0 
10-32*"»8*0 

-10-32*98*0 
3N10/ri 

00*J2U'!'O 

lO*.il2U i">) 
10*JiBUl'O 
lO*-:*5ll*U 
10*JU*21"0 
10*Ji-*El'0 
10*J/S*l'U 
10*Jl6Sl*0 
10*J2*/1*U 
10*J*06l*0 
tO*J!:8U«:*0 
lO*j£/2t:*U 
lO*J*/*2*0 
l0*JtM9<;°U 
tO*J'»6«2'U 
lo*juiu*o 
lO*J/ltt*0 
I0*:!*l5t*0 
10*J*69t°0 
10*J*5HfO 
10*dtiB6t"0 
10*JE6U**0 

10*JU91**0 
10*J/61*'0 
10*3/61**0 
3Mb/0M 

iO*jUltl* 
ij»dvl*r 

iu*3*t5l* 
IU»jvBvl° 
tU*J*9bl* 
lU*3tbU2" 
lU«3u5t2* 
lU*J//^2* 
1U*J*5U£* 
lO*3tB*f 
I0*3c/b£* 
10*3l2b*° 
tU*3i2lS' 
lU«3/«/5' 
lU*3i8*9' 
IU*3UU/" 
10*3/56/ 
10*35898 
lU*Jl/t6 
10*3^666 
20*31501 
2U*3V60l 
2U*3*2lt 
,;u*30*U 
20*30*11 
jMd/d 
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10*3*lEl*0 
10*315£t*0 
10*358£l*0 
10*362*1*0 
10*3//*X*0 
10*32E5t*0 
10*39651*0 
10*3/991*0 
10*31*/I*0 
10*30Z9t*0 
10*3106t*0 
10*39861*0 
10*31/02*0 
10*38512*0 
10*32*22*0 
10*352E2*0 

10*3*0*2*0 
10*39/*2*0 
10*32*52*0 
10*36652*0 
10*39*92*0 
10*32992*0 
10*390/2*0 
10*T0;^<2*0 

t0*302/2*0 
JNII3/13 

10*321El*0 
10*3/621*0 
10*31921*0 
10*35921*0 
10*36*21*0 
10*32E21*0 
10*396lt*0 
10*30911*0 
10*39111*0 
10*32/01*0 
10*3E201*0 
00*39996*0 
00*3*016*0 
00*3//*B*0 
00*3219/*0 
00*350l/*0 
00*3*9P9*0 
00*3/855*0 
00*3E9i**0 
00*30S6E*0 
00*3960E*0 
00*3*222*0 
00*30<7E1*0 
10-3*/***0 

l0-3*/***0 
A 

10*352*1*0 
10*30*£1*0 
10*35521*0 
10*30/11*0 
10*35801*0 
10*30001*0 
00*31968*0 
00*32108*0 
00*3BBO/*0 
00*31129*0 
00*39/E5*0 
00*3685**0 
00*3/*BE*0 
00*3951£*0 
00*3ElSZ*0 
00*3/261*0 
00*356E1*0 
10-3/526*0 
10-3E*I5*0 
10-31111*0 
10-39601*0 
10-36/lE*0 
10-3/19**0 
t0-^rlE5*0 

I0-3ElES*0 
X 

10-3*/02*0 
10-310/E"0 
10-398*5*0 
10-3906/'0 
00*39801*0 
00*355*1*0 
00*31061*0 
00*38E*Z*0 
00*3E90E*0 
00*3£8/E*0 
00*3809**0 
00*30*55*0 
00*30/59*0 
00*3969/*0 
00*32699*0 
10*3*101*0 
10*31*U*0 
10*35921*0 
10*3Z9E1*0 
10*369*1*0 

-10*31851*0 
-10*3*591*0 
-10*320/1*0 
-10*^B?/1*0 

-10*382/1*0 
ci3 

10*302E2*0 
10*38522*0 
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,s?ft7F*ni   n. 
.4RR3F*nl 0. 
.4Ci?7F»0l    n, 
,4iqsF»nl 0. 
.SB'^'^Ftni   n. 
.3'.?1F*01    n, 
.34hiFtnl n, 
.33'AF*ni n, 
.3?0'.F*ni n, 
,3nq'^F*ni 0 
.?99qE*nl n 

;iO/PINF 
1M93I: tOl 
-^H99r*01 

TH7St'Ol 

3H5S'^»ni 
T804F+01 

l74n'^«01 

3SH?c«0l 

3485'^*01 

,,13fl?r + 01 
,3?7?r«ni 

,116nc-*0l 
,3n4'ic«0l 

,P931 '^«01 

,?H17r*01 

,?70?.'^»01 
,?S9RF»01 

,549ir»ni 

.PSBli^^Ol 

.??93Ft01 

.??33'^»ni 

.?ifliF*ni 

.?!34^*01 

.?n9n';»ni 

.?05?-'Ol 

ll/OINF 

2324E*00- 
2324F*00 
2405E*00 

2=;36E*00 
2746E+00 
3ni4E*00 

332f.E*0n 
3^69E»00 

4n3RE*00 
4419E*00 

4R05E*00 

S1BSE»00 

■SSSbE + OO 
.5911E*00 

,6PS1E*00 
,6'=i70E*00 
,6R7nE*no 

,7156E«00 

.7437E*00 
7651E*00 

77BSF*00 
790nE*00 
.8n05E*00 
.fln99E*00 
8187E*00 

V/OTNF 
0.233RF-01 
0.2338F-01 
n.73'i3F-01 
0.11R3F+0n 
n.lfi06F«00 
n.i997F*no 
n.233flF*on 
0.2ft?5F+nO 
n.2RSSF*0ft 
n.3n34F*on 
n.31f.2F«00 
0.3?43F*on 
o.3?H2F*nn 
n.3?B7F*00 
n.3?60F*00 
n.3?n9Ftno 
n.3137F*00 
0.3n50F*00 
0.2932F*nO 
0.2R?4F«on 
0.2753F+nO 
o.2ftR7F*nn 
o.2f.23F*nn 
0.2S60F»0n 
0.2S02F*00 

S/SI^4F 
n.i5e9E*oi 
0.1529E*U1 

0.1523e»Ul 
0.15'12E*U1 
0.1497E»U1 

n.l477E»Ul 

0.1453E»01 
n.l427E*01 

f).1399E*Ul 

n.l37lE»Ul 

n.i342^-»oi 
n.l314E*01 

n.l287E»01 
n.l2b0E*01 

0.1236Et01 

n.i2a2E«oi 
0.1190E*01 
O.U69£*Ul 
0.114BE«01 
0.11331 ••01 
0.1124E*U1 
n.lll6E*01 
0.1109E*Ul 
n.no3E*ui 
0.1097E*U1 

HT/HTINF 
0.1000E*0l 
0.1000E*01 
0.9997E«00 
0.1000F»01 
0.1000F*Dl 
G.9999E*00 
O.lOOOE'Ol 
0.1000E*01 
O.IOOOE+Ol 
0.1000E*01 
O.lOOOE'Ol 
0.1000E*01 
o.ioooF»ni 
0.1000F*01 
o.ioaoF*ni 
0.1000E*01 
0.9999E*nn 
o.ioonE*oi 
0.1000F*01 
a.9998E*00 
0.9999F»00 
0.9999F«00 
0.l00OF*01 
D.1000E*ni 
O.lOOOE^Ol 

MACH 
0.4230E»00 
0.4230E+00 
0.4569£«00 
O.S108E*00 
0.5853E*00 
0.fi719E«0Q 
0.76*7E*00 
O.B602E+00 
0.9S75E+00 
0.1055E»01 
0.1151E*0l 
0.12*6E*01 
0.1339E+01 
0.1428E+01 
0.1S16E+01 
0.16Q0E+01 
0.16b2E*01 
0.1762E+01 
0.ie44E«01 
0.1908E*01 
n.l950E*01 
0.1987E+01 
0.2n21£*0l 
0.2052E*01 
0,2082E*01 

CP 
0.1533E*0l- 
0.1533E*Ol- 
0.1512E.01- 
0.1487E*0l- 
0.1440E*0l- 
0,13fllE*01- 
0.1315E+01- 
0.12*2E*01- 
O.U63E*01- 
0.1082E«01 
O.lOOlEtOl 
0.9224E«00 
D.B458E*00 
0,7735E*00 
0.7052E*00 
0.6418E»00 
0.5829E«00 
0.52aOE+00 
0.4740E*00 
0.4330E*00 
0.4067E+00 
0,3844E«oa 
0.3645E»00 
0.3464E*00 
0.3304E*00 

0.1921E*00- 
0.1921E*00 
0.1B57E«Q0 
D.1712E*00 
0.1518E«00 
0.1243E«00 

■0.9164E-01 
■0.5116E-01 
•0.5751E-02 
0.4722E-01 
0.1053E«00 
0.1710E+00 
0.2423E*00 
0.3216E*0a 
0.4079E*00 
0.5034E*D0 
0.6080E«00 
0.7245E«00 
0.a540E»00 
0>1000E«Ol 
0.1085E*01 
0.ll70E»0l 
0.1255E*0l 
0.1340E*01 
0.l42bE«0l 

0.5064E-01 
0.50f>4E-01 
0.1518E*00 
0.2524E*0D 
0.352BE*00 

0.451BE*00 
0.5504E*00 
0.6472E*00 
0.7438E«00 
0.3386E+00 
0.9336E*00 
0.1027E+01 
O.U21E«01 
0.1214E*01 
Q.l3lOE*01 
0.1406E*01 
0.1605E«01 
O.l6O7E*01 
0.1715E+01 
0.1B29E*01 
0.18a9E*01 
D.1947E*0l 
0.2004E*Ol 
0.2060E»01 
0.21l4E*01 

EI/EIINF 
0.2635E*01 
0.2635E+0I 
0.2619E«0l 
0.2594E*01 
0.25S4E*01 
0.2503E«01 
0.2**3E*01 
0.2377E*01 
0.2306E«01 
0.2232E*01 
0.2l57E»0l 
0.20B2E*01 
0.2009E«01 
0.1938E»01 
0.1970E*01 
0,1305E»01 
0.1743E*Q1 
0.1684E+01 
0.1625E*01 
0.1578E*01 
0.1550E«01 
0.1525E»01 
0.1502E«01 
0.1482E»0l 
0.1462E*0l 

pa 

00 

I 

00 
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t0*3i502'0 
T0»30CI2'0 
I0*3«022'0 
\0*3LUZ'O 
T0*3i*E2*0 
tO*3*I*2'0 
T0»3*/*2*0 
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X 
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00*3£S6E'0 
00*3iZt«*0 
00*3*U>*0 
00«3gES<?*0 
00*36ie**0 
00*396tg'0 
00»3*99S"0 
00»3E6t9'0 
00*3l9i9*0 
00»36SE/'0 
00*3686£*0 
00*3TS98"0 
00+30»E6'0 
lO^SSOOfO 
I0*3i.i01*0 

•t0*39*n*0 
-I0*3ilZt'0 
■10»3Z92I*0 
•10+3IVET0 
-tO*326EfO 
-TO*3tE*l'0 
•T0»3iS*I*0 
■tO*3Z/*fO 
•tO*3Zi*I'0 

<J3 

tO*3S902*0 
10*39E0H*0 
tO»3800e'0 
T0*38i6l'0 
10*3E*6fO 
t0»36681'0 
tO»3E«8l*0 
lO*J1ll\'0 
tO*3869fO 
tO»3029fO 
tO + 39E<ifO 

I0*399tf0 
10 + 38/. iJI'O 
lO*39Btl*0 
tO»3260I'0 
00»32966'0 
00»3*t06'0 
00*3t90a'0 
00*3Hili'0 
00*3E*E9«0 
00»39*9&'0 
00*3EEIi>*0 
00*3tZ8*°0 
00*3T28f0 

H3VM 

10»3000T*0 
10*3000I°0 
l0»3000I"0 
tO*3000I'0 
l0*30001*0 
10*3000I*0 
t0»30U0I*0 
to»30oafo 
10*3000I.'0 
t0»3U00f0 
IO*3000I*0 
l0»3000l*0 
lO*3000l'O 
10*3000I'0 
I0*3000f0 
10«30001*0 
U0*36666'0 
t0»3U00f0 
I0*3000f0 
IO»3000I'O 
lOtJOOOfO 
10»30001'0 
l0*3000t'0 
tO»3000fO 
10»3000KO 
JNUH/IH 

0*39996*0      =1H   M «oaa3 J.^Ja^f3d 

00*3S89/'0 = 1SA lO-JOllE'O- ■=isx 
00«3€;s8i'0 = 1SA 10-Jbtil*0 = lbX 
00«3bE6i''0 = nsA lO-d/tc9°U = 1S)( 
OO+SISbi'O = 1SA 00»3i<iul'0 =isx 
00*3lZbL'0 =: ISA OO'J/blfO =isx 
00»3H*B/'0 = 1SA 00«.-'Ob'»I "0 =isx 
00*3<iSlL'0 =nsA UO'dbtt 1*0 =lbx 
00*30S9i'0 = 1SA oo».^it l^°o =nsy 
00*3/»S/'U = "1SA UO»Jtbe£°0 =isy 
00*3t\iH°0 = 1SA 00»Jbl*<i'0 =isx 
00»3l9tZ'0 = 1SA 00*JbOb£°0 =isx 
00»3«B<;/'0 =nsA ou»jubb<i°o =1b)< 
00»36ldi*0 = 1SA «o» JiJt'»^•u = 1S)< 
00*3»9U°0 = nbA VO*Jii':ie°0 =nsx 
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^OP^iiiOiiO. = liA. UU» litt.t'U rHS* 
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00»3ile;9'0 = "ISA 00*3b>je;»'0 = lbX 
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ln*3RHfU 
tn»3SETfO 
In*39sn*u 
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APPENDIX B 

STARTING PLANE  FLOWFIELD CODE ,  '     \ 

B.l    SPECIAL REQUIREMENTS '      ■ 

The SHINT Code  requires the user to furnish force and moment  information 
for the blunt  nose cap ahead of the starting plane.    The force and moment 
components  are  integrated from the surface pressure distribution  over the 
spherical   cap  in the body  oriented coordinate system as  shown  in Figure B-1 
as follows: 

X = R^jd-cose) 

Y = R..sine  cos? :     .    , 

Z = Rj^^sine  sin c 

Py = p cose 

Py = - p sine  cos? 

p, = - p sine  sin? ;,: i .   . 

St  2Tr ■ .     ' .;■:, 

^x " /   /    PY(RN5''"Q ^?) (f^'Md e)  -, . 

®st     2TT ■ " ,-  '   :• ■ 
""Y " /     /    Py^^M sine ^ z)  (R^de)    ■ 

'      0     0 " ^ '   ■' 

e     ZTT .     ' 
^7 = I     /    PjRNsined?)  (PNde) 

e     2TT I        . 

h = /     /    (Pz"^ " PyZ) (Rw^ined?) (R de) 
0 0^ IN , 

6 2^ 
My  = /      /       (p^Z  - p^X)   (Rosined?)   (R^de) 

®st  ^^ 
^z  = /      /     (PyX  - Px^)   (RMSined?)   (R^^de) 

B-1 



NSWC TR 84-484 

where 

St 
-1/1 = cos  (1 

^st' 

In the program, 10 points were used between e = 0 and e ., and 36 points were 
used for the circumferential integration using the trapezoidal rule. In 
addition, all flow field properties, forces and moments are dimensionalized by 
their respective reference values. 

Furthermore, for the PNS code, some times information for two initial 
plane flowfields must be provided. This feature is self contained in this 
program. 

Z.F 
\*-'   \t X..    -J 

X, F 

FIGURE B-1. DEFINITION OF FORCE AND MOMENT 

B.2    INPUT-OUTPUT PARAMETERS 

a.    Tapes 

Tape  1  is  used for  read in  data  of the axisymmetric flowfield 
obtained in Appendix A. 

B-2 
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Tape 2 is used for storing the starting plane flowfield to be used 
in the afterbody flowfield calculation. User may change the format in order 
to fit the afterbody code. 

b. Namelist INPUT 

Parameter Description                                         '        :, ; 

ALPHAD - Angle of attack in degrees 

BETAD - Angle of yaw in degrees 

CF      - Stretching parameter for the 
distribution of points between    ' ''^ 
the body and the shock. For 
uniform distribution, let CF = 10000; 
for viscous flow, 1.0 < CF<1.005 
(See Reference B-1 for the stretching function) 

DINF    - Free stream density  r' 

LC      - Control parameter: 1 for SWINT code 
with force and moment integration; 
2 for PNS code with two starting plane 
flowfields. 

MMAX    - Maximum number of stations in the 
circumferential direction (? direction) 
on the starting plane such that Ac 
is a fraction of -n. MMAX must be an 
even number for nonsymmetric cases and 
and odd number for symmetric cases. 

NMAX    - Maximum number of points between  -   . 
the shock and the body on the      ' 
starting plane. 

NST     - 0 for automatic attempt to 
optimize ZST 1, choose your own ZST. 

PINF    - Free stream pressure 

RN2     - Reference (dimensional) spherical 
nose radius. 

SYM     - 0 for symmetrical case 
1 for non-symmetrical case 

THCOND   - Half cone angle in degrees 
of the afterbody at the sphere 
juncture. 

Default Value 

None 

None 

10000, 

l.OE-05 

1 

None 

None 

1.0 

1.0 

0 

None 

B-1 
Hsieh, T., Calculation of Flowfield about Indented Nosetips, NSWC TR 
82-286, 23 Aug 1982. 
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THMAXD   - Maximum angle in degrees computed None 
for the unit sphere solution. 

ZST     - Location of the starting plane 1.0 
from the tip along the body axis. 
Automated if NST = 0; chosen if 
NST = 1. (Note: ZST = X^^ in Figure 1 of the 
main text. 

c. Output information 

In the output listing, the input data are first printed followed by the 
modified value of the starting plane location. Next, the effective angle of 
attack, its angle in circumferential direction and the normalized distance 
between the body and the shock are printed followed by the starting plane 
flowfield. The flow variables are printed along each circumferential station 
starting from the leeward side for PNS and the windward side for SWINT. The 
angle ? and the shock distance from the body axis are given first, two tables 
of flowfield information, each for the cartesian coordinate and cylindrical 
coordinate are displayed next. It should be noted, however, that the use of 
different coordinate systems only change the velocity components. The spatial 
variables, X, Y, Z and R, the density p, the pressure, P, the total energy per 
unit volume e, and the velocity components, u, v, and w, are all in 
dimensional form. 

B.3 SPHERICALLY BLUNT-NOSED CONE SAMPLE CASE 

Provided is a description of the sphere-cone interface geometry 
and the input cards used to execute this validation case given in 
Section 3.3. Initially, the NOSETIP code was utilized to generate the 
starting spherical flowfield. Next, the interface program supplied the 
necessary starting plane flowfield with the adjustment for the angle of 
attack, angle of yaw and cone angle. Finally, the remainder of the cone 
was calculated using SWINT. 

Configuration - Spherically blunt-nosed cone with a sphere radius of 1.0 
and a cone angle of 20°. 

Test Conditions - M^ = 3.5, a = 50, g = QO 

P» = 1.0, p = l.OE-05 

B-4 
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NOSTIP CODE INPUT 

The NOSTIP code for this case, required the following input which is 
formatted in Section B.2. 

Card 1  , 

XMACH = 3.5 
TM = 125. 
JMAX = 28 
KMAX =13 
JNM = 25 i 
ITER = 350 - 
IRl = 0 
IW2 = 1 I 

At the completion of the run, TAPE2 must be saved to restart the 
interface program. 

INTERFACE CODE INPUT 

The interface code required the following input from the namelist, 
INPUT. In addition, the starting flowfield from the NOSTIP code must be 
accessed by reading TAPEl. 

$ im>[ii 
ALPHAD = 5.,   ■'_... 
BETAD =0., 
DINF = .00001, 
PINF = 1.0, •■ 
NMAX = 12,    . 
MMAX =7, 
SYM = 0., 
THCOND = 20.0, 
THMAXD = 125.0, 
NST = 0, 
RN2 = 1.0,   ^ ] 
$ END 

B-5 



NSWC TR 84-484 

At the completion of the interface run, TAPE2 must be saved to 
restart the remaining calculations. 

SWINT CODE INPUT 

In order to exercise SWINT, a description of the body geometry was 
needed. The following equations were encoded: 

b VRN^ - (RN - z)^ 

b^ = (RN - z)/b I    0 < z < z j, 

C 
b = tan 8 ' J        z > z z      c I c 
b  = 0 - 
zz 

S = ^c^ = 0 }'       311 z 

The input ident for the geometry to SWINT is: 

* IDENT BCONE 
* I PODY. 35 

C GEOMETRY FOR A BLUNT NOSE CONE WITH NOSE RADIUS OF 1. 
THETAC = 20. 
RN = 1. 
THETAC = THETAC * PI/180 
ZC = RN * (l.-SIN(THETAC)) 
IF(Z.GE.ZC) GO TO 100 
AA = S0RT(RN**2 - (RN-Z)**2) 
B(M) = AA 
BZ(M) = (RN-Z)/AA 
BZZ(M) = -l./AA-((RN-Z)**2)/AA**3 
GO TO 150 

100    CONTINUE 
B(M) = RN*(1.-SIN(THETAC))/C0S(THETAC) + TAN(THETAC)*Z 
BZ(M) = TAN(THETAC) 
BZZ(M) =0.0 

150    CONTINUE 
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The calculations were carried out for a distance of 80 nose radii 
downstream. The initial starting plane generated by the interface code 
was accessed by reading TAPES. The following cards were entered from 
namelists, INPUTl and OUTRD: 

$ INPUTl .,,    ■ :^   ■ "-\ 
ZEND = 80.0        '    .^ I      ^     -.. r 

.  $ END 
$ OUTRD I '   ' ■■ 

KOUT(l) = 100 V.i    . ' . 
$ END -       ■     ^ A.  - , 

At the completion of the run, TAPE17 was saved to allow to restart. 

B.4 COMPUTER PROGRAM 

A listing of the starting plane flowfield program is given below. /! 
detailed print out of the flowfield for the cases computed follow the 
listing of program. 
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STARTING PLANE FLOWFIELD CODE LISTING 

PROGRAM   SPFKINPUT,OUTPUT.TAPE5»1NPJT»T*PE6-DUTPUT,TAPE1,TAPE2) SPFI 2 
C0MM0f</5?Fl/JI1AX,KMAX» XMACH.GAM.NNAX.MMAX     ' SPFI 3 
C0HnnN/SPF2/X(30,25).Y(3O,25)»0<3O,25).Q(3O»25»^).ET(25) SPFI 4 
C0HMQN/SPF3/XSP{23»15),YSP(23»15».ZSP(23.15»»E3P(23»15>. SPFI 5 
lUSP(23.l5).VSP(23»l5)»*'SP(23«15».PS?{23.i5),RSP(23.15) SPFI 6 
2,An(23.l5).RS(23,15 1»THS(23.15),UR(23a5)»^Rl23a5J.WRJ23»15) SPFI 7 
DIMENSION XtX(30,25,2>.XEY(30,25.2»fTHl30» SPFI « 
OIMtNSIOS RST(23)#PHlIC23)»CZt23),i:PHI(23),CXI3> SPFI 9 
DIMENSION 5(231.GZ(2i)»&PHI(23I SpFI 10 
DIMENSION R0115»23).U0(15»23»»V0(15.23».WD(15»23)»PD(15»23J# SPFI U 
lD0tl5»23),RC(3>,C(23).AMU(I5.23) SPFI 12 
DIMENSION PX(10,37),PT{10,37>,PZ(10.37),XI{10,37>,YI{10,37),2mO  SPFI 13 
1,37),AA{10»,88(101»SC(10)#SD(10>.S£(1C).SFHO)»STH{10I 
DATA XI»YI,ZI/lllO*0./ 
DATA RN,RN2/2»1.0/ 
DATA PlNF,DlNF/i.O».00001/ 
DATA NST,2ST/0>1.0/ 
DATA CF/10000./»SY«/0/,LC/I/ 

SPFI 1* 
SPFI IS 
SPFI 16 
SPFI 17 
SPFI 18 
SPFI 19 
SPFI 20 

NAMfcLIST /INPUT/                                                   nil l\ 
1 LC,PINF,0INF,RN2.SYM,THCQN0,THMAX0,M.<1AX,NMAX,ZST,NST,          SPFI 22 
2 ALPHAD/bETAJ>CF                                                SPFI 23 

SPFI 2^ 
SPFI 25 
SPFI 26 
SPFI 27 
SPFI 23 
SPFI 29 

RcA0(5.INPUT) 
i<fiIT£(6»INPUT) 

c 
C     PINF AND DINF ARE THE FREE STREAM PRESSURE ANJ DENSITY,RESPECTIVEu SpFI 30 
^ 5 r r i 3 1 

C RN IS THE UNIT RADIUS OF THE SPHERE SPFI 32 
C     RN2 IS THE DIMENSIONAL RADIUS OF THE SPHERE SPFI 33 

C     TrtCONO • THE HALF CuNE ANGLE OF THE AFTEReCOY, SPFI 35 
C     TrtKAXO - THE MAXIMUM ANGLE COMPUTED FOR THE UNIT SPHERE SOLUTION   SPFI 3fc 
e (dOTH ARE IN DEGREES* SPFI 37 

I     LC-1 FOR INVISCID SWINT CODE, -2 FOR VISCCUS PNS CODE SpFI 39 
t SYM»0 FOR ZERO YAJ, -1. FOR ASYMMETRIC FLOW SPFI ^0 
_ 5 Pr I *»! 
C     JMAX IS THE MAXIMUM NUMBER QF PQIftTS IN STREAMWISE DIRECTION       SPFI ^2 
C     KMAX IS THE MAXIMUM NUMBER OF POINTS BET.EEN BODY AND SHOCK        SPFI ^3 
C     XMACH IS THE FREESTREAM MACH NUN3ER SPFI J^ 

SPFI *6 
SPFI <»7 
SPFI ^8 
SPFI 49 

C     GAM IS SPECIFIC HtAT RATIO 
C 
C     READ FLOWFIELD DATA 

RcADll) JMAX,KMAX,XMACH,GAM,IT»TAU» 
1 t(X(J»K)»J«1»JMAX).K"1,KMAX)» 
I ((Y(J,K»,J-IP4MAX»,K-1,KMAXJ, SPFI        50 
1 ((0(J»KJ,J.l»JMAX>.K»i»KMAX)» 
I (((XEXJJ,K»N).J-l»JMAX),K-l.i<MAXJ,N-l,2), 
1 (C{x£YU»K,N),J-l.JMAX),K«lfKMAX)»N-l*2)» 

SPFI 51 
SPFI 52 
SPFI       53 

1 C((Q(J»K,N),J-l,JMAX!,K.l,KMAX),N-l,<.J SPFI 5^ 
iJRITE(6»2C5»    XMACH*GAM, JMAXtl^MAX SPFI       55 

205 FGRMATtn»,* MACH NUMBER - ♦.F5.2,/,» SPECIFIC HEAT RATIO - •, SPFI 56 
1   F5.2./.* JMAX - •,I5,10X.* KMAX - ♦,I5) SPFI 57 
iSRITE(6.209) LC»PINF,0INF,RN2,SYM,TrtCONO,THMAXD SPFI 53 

_ i r'' I ^' 

C NMAX IS THE MAXIMUM NUMBER OF PQI**TS IN CIRCUMFERENTIAL OIR. SPFI 60 
C     NMAX IS THE MAXIMUN NUMBER QF POINTS IN RADIAL DIRECTION SPFI 61 
C ZST IS THE STARTING PLANE LOCATION SPFX 62 
C     ALPHAD IS THE ANGLE OF ATTACK IN DEGREES SPFI 63 
C     BETAO  IS THE ANGLE OF TAW    IN DEGREES SPf'l o^ 
C     CF IS THE STRETCHING FUNCTION COEFFICIENT USED IN THE NOSETIP SPFI 65 
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CODE VISCOUS CODE INTERFACE • 1.0 .LT. CF .LT. 1.05 
 INVISCIO CODE INTERFACE ■ CF.GT.IOOO. 
(CF CLOSEk TO 1.0 CLUSTERS MORE POINTS SEAR SURFACE) 

NST - 0»FOR AUTOMATIC ATTE 
■ 1>CH0QSE TOUR Qi^N ZS 

20 

25 

302 

209 F0RMAT(» LC"*»I7./.* PINF- 
1* 8N2»*,F10.4w»« SYM»*#F1 
2» MAXIMUM ANGLE FOR UNIT S 

»RIT£(6.101) ZST,ALPHA0,3t 
101 FORMATJ* STARTING LOCATION 

lOEGREE ■ ♦»F8.3>/»* AN&LE 
2L4NE MESH DISTRiauRION, NM 
3  MMAXtCIRCUMFERENTIAL OIR 
PI • <..0»ATAN(1.0) 
PIRAD - PI/180. 
THMAX "THMAXD'PIRAO 
IF{NST.NE.1)G0 TO 20 
JSIGN-THCGND 
JSIGN«ISIGN{NST,JSIGN) 
THZST • ASIN{JSIGN*(1.0-ZS 
THZSTO - THZST/PIRAO 
IF (THZSTO.GE.THCOND)GO TO 
GO TO 25 
CONTINUE 
ZST»RN2*(1.-SIN(THC0ND*PIR 
25r«ZST-.001*RN2 
GO TO 303 
CONTINUE 
yRIT£(6.302) 
FaRMAT(/.*   ZST IS TDD LA 

1 *./,^H***«,♦PLEASE SELECT 
STOP "SAD VALUc OF ZST" 

303 CONTINUE 
«SIT£<e,300)ZST 

300 FJRMATC/.*   nOOIFIED 
*     IPEll.S) 
CX(1I«ZST/RN2*G.05*RN 
CX(2).Z3T/RN2-0.05»RN 

Cx(3)«ZST/RN2 
Ou 21 J«1,JMAX 
DX»AaS(X(J,l)-X(J.KMAX)) 
IFIDX.LT.O.OOCI) GO TO 23 
TH{J).ATAN({Y(J,KMAX|-y(J, 
IF(TH(J>.LT.O. AND.J.GT.2) 
GO TO 21 
T4(JI»G.5*PI 
CONTINUE 
ALPHA«ALPHAD«PI/iaO. 
0PHI«PI/MMAX*2. 
IF(SrM.EO.O) DPHI«PI/(MHAX 
PriI-0. 
CA-COS(ALPHA) 
SA.SIN(ALPHA) 
acTA»BETAD*PI/180. 
C3-C0S(3ETA) 
S3-SIN(BETA) 
X1»RN*(1.-CA) 
Y1«RN*SA 
X2»RN»CA*(1.-CB» 
Z2"kN*CA*SB 
A£-5QRT(SA»»2»(CA»SB)*»2) 

MPT TO OPTIMIZE ZST 
T 

♦ »F10.<!./.♦ 0INF««/F12.6,/. 
0.<»,/»* CONE HALF ANGLE - •»F10.«»/» 
PHERE SOLUTION ■ ♦»F10.<.) 

TAD,NMAX»MMAX»CF 
ZST«*,F6.3./.* ANGLE OF ATTACK IN 

DF YA« IN DEGREE « •,F8.3»/.* STARTING P 
AX(8tTy££N BODY AND SHOCK) » ♦.IS* *» 
ECTIDN) . *,I5»/,^ CF • ♦,F10.^) 

T/RN2)) 

303 

AO)) 

RGE AND IS BEYGNO SPHERE BODY INTERFACE 
A SMALLER VALUE GF ZST^, <.H^^*^) 

VALUE OF STARTING PLASE LOCATIQN...ZST • ♦. 

22 

23 
21 

1))/(X<J.1)-X(J,KMAX))) 
TH(J)-PI+THtJ) 

-1) 

SPFI 66 
SPFI 67 
SPFI 68 
SPFI 69 
SPFI 70 
SPFI 71 
SPFI 72 
SPFI 73 
SPFI 74 
SPFI 75 
SPFI 76 
SPFI 77 
SPFI 78 
SPFI 79 
SPFI 80 
SPFI 81 
SPFI 82 
SPFI 83 
SPFI 84 
SPFI 85 
SPFI 86 
SPFI 87 
SPFI 88 
SPFI 69 
SPFI 90 
SPFI 91 
SPFI 92 
SPFI 93 
SPFI 9<r 
SPFI 95 
SPFI 96 
SPFI 97 
SPFI 98 
SPFI 99 
SPFI 100 
SPFI 101 
SPFI 102 
SPFI 103 
SPFI 104 
SPFI 1C5 
SPFI 106 
SPFI 107 
SPFI 108 
SPFI 109 
SPFI 110 
SPFI 111 
SPFI 112 
SPFI 113 
SPFI 114 
SPFI 115 
SPFI 116 
SPFI 117 
SPFI iia 
SPFI 119 
SPFI 120 
SPFI 121 
SPFI 122 
SPFI 123 
SPFI 124 
SPFI 125 
SPFI 126 
SPFI 127 
SPFI 128 
SPFI 129 
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151 
152 

107 

103 

♦»F6.2»« 

ALPEE'ATAN(AE/(CA*Cb|) 
If(ALPHA.EO.O.ANO.dETA.ea.O) 60 T3 151 
PHf1«PI-ASlN(CA*SB/A£) 
IFCLC.NE.DGO TQ 152 
IFIALPHAD.LT.O.JGQ TO 152 
PHM-PI-PHM 
IF(BETA0.LT.0.)PHft-2.*PI + PH« 
GO TO 152 
PHM»0. 
CONTINUE 
AL£D«ALP£E*57.296 
PHMQ.pHn*57.296 
WRIT5<6.107) ALEDJPHMD 
FORMAT{/,« EFFECTIVE ANGLE OF ATTACK IN DEGREE " 

2CUMFERENTIAL ANGLE OF ♦,Fb.2,*  DEGREE**//) 
202 FaRf1AT(10£12.<r) 

DO 75 LL»1»LC 
IF(LC.EQ.2) WRITE(6»103) 
F0RMAT{*1*,* SECOND STARTING PLANE FLO.FIELD FOR 
DO 1 H.l,MMAX 
OtTcRMINE SHOCK LOCATION FDR EACH PHI VALUE 
PHlKflj.PHI 
Rft»RN 
DR«RN 
S?«SIN(PHI) 
CP«C3StPHI) 
OG 7D U"1,3 
RR«RN 
DR»Rf< 
DO >>   I»l,6 
DO 5 NN»l/10 
xS'Cxdi) 
Ta«RS*CP 
Z3«RR*SP 
XP-XB-Xl 
YP»Y8+Y1 
ZP»23 
XPP-XP-X2 
YPP-Yp 
ZPP"Z?-Z2 
X3«xpp*C3-ZPP»S3 
Y3-YPP 
Z3«XPP»SB*ZPP»Ca 
XPP-X3*CA»Y3*SA 
YP?»-X3«SA+Y3»CA 
ZPP-Z3 
XSAxRN-XPP 
RBA-SQRTCZPP««2*YPP*«2) 
ftJG"SQRT(XBA**2*RBA»«2) 
PHB"ASIK(ZPP/RBA) 
IF(YPP.LT.O.J PHB-PI-PHB 
CTA-ASIN(R3A/R00J 
IFCXBA.LT.O.)CTA«PI-CTA 
IFtCTAoLT.THNAXJGO TO 305 
IF(NST,E0.1»GD TO 306 
2ST«ZST-el*RN2 
URIT£e6(30«) 

30<t FORMATC/,*   REGION OF INSUFFICIENT UNIT SPHERICAL 
1 ft*        SMALLER VALUE OF 2ST AUTOMATED •> 
GO TO 303 

306 CONTINUE 
WftlTEtb.3071 

307 FDRHATC/.* REGION OF INSUFFICIENT U.MIT SPHERICAL SOLUTION 
1 /»*SEL£CT A SMALLER VALUE OF ZST OR RECALCULATE THE UNIT 

AT CIR 

PNS CODE**////) 

SOLUTION *» 

* » 
SPHERE 

SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 
SPFI 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
K.0 
l<tl 

1*2 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
173 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
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30 5 

31 
5 

33 

4 
32 
70 

72 

aSOLUTION WITH A LARGER 
STOP "SAO VALUE CF ZST' 
CONTINUE 
CGHPARfc TO UNIT SPHERE 
00 2 J-1»JHAX 
IF(CTA.LT.TH(J)) GO TO 
JB-J-1 
JA-J 
(lATIO-(CTA-TH(JB))/(TH 
RAA«SCRT((RN-X{JA»KMAX 
RaB-SaRT((RN-X(JB^KMAX 
RSS«RBa*RATIO*{RAA-RSB 
IF(R3S-R00) 33»32,31 
R(i«R» + DR 
CONTINUE 
IF(NN.GT.IO) STOP 
RR-RR-DR 
0R»0.1*0R 
RR-RR+OR 
CONTINUE 
R5T(l1)«SQRT(R00**2-(i<N 
RC(II)«RST(f1) 
C(H)»RST(n) 
CZ(Ml«(RC(l)-RCt2))/{0 
COMPUTE FLO« QUANTITIE 
XSP(M»NfliX)»2ST/RN2 
YSP(n»N«AX)«RST(n)*CP 
2SP(h,Nf1AX)«RST(f1)*SP 
N«NflAX 
TB«ySP(M»N) 
za»zsp(!i>N) 
RS(M.N)»SaRT{Ya»*2*Z3* 
CiLL ITPF(JA,ja,KM4X,R 
A^(M.NMAX)»SQRT((UIP** 
£SP(I1»N«AX)«E IP 
RSP(M>NMAX)«RIP 
PSP( .IjNMAXj'PlP 
U<,»UIP 
V<,»VIP*COS(PHSJ 
■ <.»VIP*SIN(PHB) 
U2"U^»CB»«4»S3 
>/2«V'» 
ii2--U<>«SS*y^*CB 
USPtM,NflAX)»U2*CA-V2*S 
VSP(MtNflAX)-J2»SA*V2»C 
i<SP(M>NMAX)«y2 
N>NMAX 
U30"aSP(M,N) 
V3D«VSP(n*N) 
W30-i^SPtM>N) 
UR(n,N).U30 
V8(M.N)»V3D*CP*W30*SP 
J«(«.N)»K30»CP-V30*SP 
AMu(f1»NMAX)-SQRT(U3D*» 
PHI»PHI*0PHI 
CONTINUE 
CPHHMMAX+U-CPHKU 
CPHI(1»-(RST(2)-RST(«H 

CPhItnHAX)"{RST(lJ-RST 
Nrtl-HMAX-l 
00 72 I«2,HM1 
CPHI(I)»(RST(1*1J-RST( 
CONTINUE 
IF(SrH.NE.O) GO TO 73 

VALUE OF THMAX  ♦) 

SOLUTION 

3 

(JA)-TH(JB)) 
))»»2+r(JA,KnAX)**2) 
))**2*Y( J3»Kf1AXl*»2) 
) 

2ST/RN2)**2) 

.1»RN) 
S AT SHOCK 

♦ 2) 
ATIO»£IP/RIP»UIP»VIP»PI?) 
2*VIP»*21/(3Ai*PIP/RIP)) 

2/(GAM*PIP/RIP)) 

AX) )/(2.*DPHI*RN) 
(n«AX-l))/{2.*i)PHI*RN) 

1-1))/(2.*0PHIJ 

SPFI 1<5* 
SPFI 195 
SPFI 196 
SPFI 197 
SPFI 198 
SPFI 199 
SPFI 200 
SPFI 201 
SPFI 202 
SPFI 203 
SPFI 20<i 
SPFI 205 
SPFI 206 
SPFI 207 
SPFI 208 
SPFI 209 
SPFI 210 
SPFI 211 
SPFI 212 
SPFI 213 
SPFI 21'f 
SPFI 215 
SPFI 216 
SPFI 217 
SPFI 213 
SPFI 219 
SPFI 220 
SPFI 221 
SPFI 222 
SPFI 223 
SPFI 224 
SPFI 225 
SPFI 226 
SPFI 227 
SPFI 228 
SPFI 229 
SPFI 230 
SPFI 231 
SPFI 232 
SPFI 233 
SPFI 234 
SPFI 235 
SPFI 236 
SPFI 237 
SPFI 238 
SPFI 239 
SPFI 2<rO 
SPFI 241 
SPFI 242 
SPFI 243 
SPFI 244 
SPFI 245 
SPFI 246 
SPFI 247 
SPFI 248 
SPFI 249 
SPFI 250 
SPFI 251 
SPFI 252 
SPFI 253 
SPFI 254 
SPFI 255 
SPFI 256 
SPFI 257 
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73 

fiQZ 

10 
81 

CP 
CP 
ca 
IN 
WR 
FO 
CA 
tin. 
NM 
PH 
RM 
DC 
CP 
SP 
DO 
RH 
xd 
ra 
Z3 
«S 
xs 

ZS 
X? 
YP 
ZP 
X? 
YiS 

ZP 
X3 
Y3 
Z3 
X? 
YP 
ZP 
Xi 
R8 
HO 
Ph 
IF 
CT 
IF 
00 
IF 

JA 
^A 
i?I 
00 
»J 

RI 
IF 
HI 
cc 
KB 
KA 
SA 
CA 
IF 
CA 
VI 
UI 
RI 

HI(1).0. 
Hl(Mf1AX)« 
NTINUE 
TERPOLATE 
IT£(6»<>02 
RKATC* NO 
LL ETATB( 
ITE<b»202 
• N.MAX-1 
I«0. 
"S0RT{2.* 
6 «"1»«M 

-COS(PHI) 
«SIN(PHn 
7 N»1.N« 

.RM*£T(N1 
•ZST/RN2 
»kR*CP 
•RR*SP 
(M»N)-SQR 
P(f1»N)«XB 
P(M,N)-Y8 
p(/i»N)»za 
-xa-xi 
«Y3*Y1 
•ZB 
P.XP-X2 
P"YP 
P«ZP-Z2 
•XPP*CB-Z 
• YPP 
•XPP*SB+Z 
P«X3*CA+Y 
P»-X3*SA* 
P-Z3 
A.KN-XPP 
A-SCKT(ZP 
a«SO«T(XB 
D«4SIN(ZP 
(YPP.LT.O 
A-ASIN(R3 
(XdA.LT.O 
6 J«l»JM 
(CTA.LT.T 
-J-1 
«J 
Tia»(CTA- 
Tl»RN 
10 K«1,K 

B-SOST((R 
A»SQRT(CR 
T-RJB+RAT 
(RIT.GT.R 
Tl'RIT 
NTINUE 
»K-1 
■ K 
TIOK»(ROO 
LL ITPFSJ 
(KBoEQ.O) 
LL ITPFtJ 
T»VKB*RAT 
T«UKa+RAT 
T-RKBtRAT 

0. 

STARTING PLANE FLOWFIELO 
) 
RMALIZtO DISTANCE BETWEEN BODY AND SHOCK*) 
ET»CF,.NMAX). 
) (ETCKlf.K-ltN.nAX) 

RN»ZST/RN2-(ZST/RN2)**2) 
AX 

♦{RST(N)-RN) 

TIYS»*2*ZB**2) 

PP«S3 

pp*ca 
3«SA 
Y3*CA 

P»*2+YPP»*2) 
4»*2tR3A»«2) 
P/RSA) 
.) PHa»Pi-PHB 
A/R30> 
) CTA-PI-CTA 
AX 
H(J)) Gu TQ 4 

TH(Jd))/(TH(JA)-TH<JB)) 

nAx 
N-X(J8»K) J»*2*Y(ja»K)**2) 
N-X(JA»K)J»»2*Y(JA»K)»»2) 
iO*(RJA-RJB) 
00) GO TO 81 

-RITD/CRIT-RITl) 
A«ja»KA»RATIC»cKA>RKA,yKA,VKA>PKA) 
GO TO 11 

A>JBfKB*RATIO*EK8>RKa»UKa»VKa>PKB) 
IOK*(WKA-VKB) 
iaK»{UKA-UKB) 
IOK*(RKA-RKa) 

SPFI 258 
SPFI 259 
SPFI 260 
SPFI 261 
SPFI 262 
SPFI 263 
SPFI 26<r 
SPFI 265 
SPFl 266 
SPFI 267 
SPFI 268 
SPFI 26<5 
SPFI 270 
SPFI 271 
SPFI 272 
SPFI 273 
SPFI 27<. 
SPFI 275 
SPFI 276 
SPFI 277 
SPFI 278 
SPFI 279 
SPFI 260 
SPFI 281 
SPFI 282 
SPFI 283 
SPFI 28^^ 
SPFI 285 
SPFI 286 
SPFI 287 
SPFI 286 
SPFI 28^ 
SPFI 290 
SPFI 291 
SPFI 292 
SPFI 293 
SPFI 29<» 
SPFI 295 
SPFI 296 
SPFI 297 
SPFI 293 
SPFI 299 
SPFI 300 
SPFI 301 
SPFI 302 
SPFI 303 
SPFI 30<. 
SPFI 305 
SPFI 306 
SPFI 307 
SPFI 308 
SPFI 309 
SPFI 310 
SPFI 311 
SPFI 312 
SPFI 313 
SPFI 31<, 
SPFI 315 
SPFI 316 
SPFI 317 
SPFI 316 
SPFI 319 
SPFI 320 
SPFI 321 
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c 
c 
c 

EIT-eKB*RATiaK*(EKA-£KB) 
PIT-PKB»RAT1JK»(PKA-PKB) 
50 TO 12 

11 VIT-VKA 
UIT«UKA 
RIT-RKA 
EIT-tKA 
PIT-PKA 

X2 CONTINUE 
U^-UIT 
V<,«\/IT*COS(PHB) 
W'.»VIT*SIN{PH8) 
02"Li't*C3*t«<.«SB 
V2"V<» " ! 

U30        -U2*CA-V2»SA 
V30 •U2*SA+V2*CA 
i«3D»W2 
UP{H,N)«U3 0 
Vk(«#N>-\/30»CP + y30*SP ' 
WR(M,N}.i<30*CP-V3D»SP 
USP(M*N)»U3D 
VSP(M,N)"V30 
«SP(.1>N)»U30 
R5P;M,N)«RIT 

ESP(^,N)»EIT 
PSP(1.N)-PIT 

AM{M,N)»SQRTt(UIT»»2*VlT*»2)/(GA«»PIT/RIT)» 
AM0ti1,N)«SiRT(U3D»»2/{GAM*PIT/RIT)) 
IP(CF.LT.2.0) SO TO 7 
IF(Af1U(M,N).GT.1.0) GO TO 7 
i«RITE(6>301 ( M,N»XB»r8»Zo 

301 FGKMAT(* SJaSQNlC FIO- AT fl -♦, 12 , 3X, .N.», I2, 3X . ♦ X.» . F10.«r, 5x, *!. 
^J^i'^J*j5X,*Z-«,FlC.*.i/,»J»iil SET NST-1 AND Tkr GREATER VALUE OF 

STOP "SUBSONIC FLO»^" 
7 CONTINUE 

PnI«PHI+0PHI 
6 CONTINUE 

0IME>4SI0NAL   FLOdFIELO   PROPERTIES 

FACTDR1»SQRT(PINF/DINF) 
00 e<t n»i,rtMAx 
00   65   N«1,NMAX 

URCM.NJ-LR (fl.N) ♦FACTOR 1 
VR(.-,,.>O.VR(M,N)*FACTOR1 
«<|< («.N)«WR («,N) ♦FACTOR! 
USP(f1,N)-ljSP(f1,N)^FACT0Rl 
l/SP{.1.N)«WSPtf1.N)^FACT0Rl 
WSP<M,N)-ySP(M»N)^FACTDKl 
RSP(fl.N).kSP(H.N)«DINF 
ESP{?1>N)-£SP(f1,N)^PlNF 
PSP(f1.NI"PSP«f1,N)^PINF 
ySP(M,N)-YSP(M,N)^RN2 
X5P(M,N).XSP{«,N)^RN2 
ZSP(M»N)«ZSP(M,N)^RN2 
RS(M.N) •RS(fl»N)»RN2 

85 CONTINUE 
C(H)«C(n)»RN2 
CZ(M).CZ(«) 
CPHl(M>»CPHI(f1)^RN2 

8^ CONTINUE 
NRITE(6»20a) 

SPFI 322 
SPFI 323 
SPFI 324 
SPFI 325 
SPFI 326 
SPFI 327 
SPFI 328 
SPFI 32'5 
SPFI 330 
SPFI 331 
SPFI 332 
SPFI 333 
SPFI 33<r 
SPFI 335 
SPFI 336 
SPFI 337 
SPFI 338 
SPFI 339 
SPFI 3<.0 
SPFI 3'tl 
SPFI 342 
SPFI 343 
SPFI 344 
SPFI 345 
SPFI 346 
SPFI 347 
SPFI 348 
SPFI 349 
SPFI 350 
SPFI 351 
SPFI 352 
SPFI 353 
SPFI 354 
SPFI 355 
SPFI 356 
SPFI 357 
SPFI 358 
SPFI 35<S 
SPFI 360 
SPFI 361 
SPFI 362 
SPFI 363 
SPFI 364 
SPFI 365 
SPFI 366 
SPFI 367 
SPFI 368 
SPFI 369 
SPFI 370 
SPFI 371 
SPFI 372 
SPFI 373 
SPFI 374 
SPFI 375 
SPFI 3 76 
SPFI 377 
SPFI 378 
SPFI 379 
SPFI 380 
SPFI 361 
SPFI 382 
SPFI 383 
SPFI 384 
SPFI 385 
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PLANE   FLO'S*   FIEL07////*,/» 

I^   0E5»EE 

9Y   RN 

•>F10.4t 

•»F10.*) 

206 FaRnAT(/f/,/»42X,*/////STACTING 
PHI-O. 
0PHI«360./MMAX 
IF(SrM.EO.O)   DPHl"l80./(NnAX-lJ 
DQ   13   Ml"ltMNAX 
M-Mi 
IF(LC.NE.ll   GO   TO   86 
HS   •   ,iMAX/2   ♦   1 
M   -   ttflAX   ♦   HS   ♦   1   -• Ml 
IF (Ml.LE.NSJH-M3 + 1*M1 

86   CONTINUE 
wRITc(6»207l PHI 

207 FCR«AT(/,/»» CIRCUMFERENTIAL ANGLE 
WRIT£(6,203) RST(M) 

203 FORMAT(» SHOCK RADIAL DISTANCE DIVIDED 
■RITE(6,501) 

501 FjftMAT(/,/»* FDR CARTESIAN COORDINATE •»/»/) 
WRITc{6.20*J 

20<. FuRMAT(/,<rX,*N*,<,X,»N*,5X,«Z*,llX,»X*,llX,»Y»,6X,«RHQ*,10X,*a*, 
1  10X,*U«/10X,«V»»10X»»P*,iax,*£«,10X#»MA*»/) 
00 I'l N»1»SMAX 

l<t WRITE(6»20 6) nfN,XSP(M,N),YSP(M.N),ZSP(MpN),RSP(M,N»,USP(M,N», 
lVSP<M,N),.SP(fl»N),PSP(M»N).tSP(M,NI,AM(fl,N) 

206 F0RMAT(2I5,10tll.<.) 
WRITE(6>502) 

502 FGRMAT{/,/,* FOR CYLINDRICAL COORDINATE ♦#/»/) 
*.RIT£(6»503) 

503 FORMATt/,'tX»*M*»^X.*N*f 5X»*i<*,10X,*irf»,iOX,»U»*10X,*-V*,9X.»MZ«»/) 
DO 15 N»1,NMAX 

15 i<SITE<6,20b» .i»N, RS I M. N) , UR ( M, N ) , VR ( M ,N ) , wR ( M, N ) , AHU ( «, N) 
13 PHI-PHI+DPHI 

ZST»2ST*0.05*RN2 
75 CONTINUE 

IF(LC.GT.l) GO TO 77 
ZST«CX13I*RN2 
ADD FCRCE AND MOMENT INFORMATION FQii    SulNT 
TMiT»ACC)S(l.-CX(3) ) 
0rHP«TH5T/9. 
THP-THST 
DO   <.l   L-1,9 ... 
STP«SIN{THP) 
STHID-STP 

CTP»CCS(THP) 
PHI«0. 
DPHl.2.*PI/36. 
DC   <rO   I-l»36 
CP-CaS(PHI) 
SP-SIStPHI) 
XS"RN»(1.-CTP) 

YB»RN*STP*CP 
ZB«RN*STP*SP 

XKL.n-XB 
YI(L»I)»YB '     . 
ZI(L>I)>ZB 
XP.XB-Xl 
YP«YB+Y1 
ZP-ZB , .    fy 
XPP-XP-X2 

ZPP»ZP-Z2 
X3«XPP*CB-ZPP*SB 
Y3-YPP 
Z3«XPP*SB*ZPP*Ca 

SPFI 3s6 
SPFI 367 
SPFI 366 
SPFI 369 
SPFI 390 
SPFI 391 
SPFI 392 
SPFI 393 
SPFI 39^ 
SPFI 395 
SPFI 396 
SPFI 397 
SPFI 398 
SPFI 399 
SPFI <f00 
SPFI 'tOl 
SPFI <»02 
SPFI ^03 
SPFI -fO* 
SPFI <r05 
SPFI ^06 
SPFI «07 
SPFI <F08 
SPFI 't09 
SPFI «.10 
SPFI <»11 
SPFI <.12 
SPFI <.13 
SPFI 'fl't 
SPFI <.15 
SPFI '.16 
SPFI <»17 
SPFI <ria 
SPFI *19 
SPFI ^2C 
SPFI '.21 
SPFI <»22 
SPFI 423 
SPFI 42'. 
SPFI '.25 
SPFI <.26 
SPFI 427 
SPFI 428 
SPFI 429 
SPFI 430 
SPFI 431 
SPFI 432 
SPFI 433 
SPFI 434 
SPFI 435 
SPFI 436 
SPFI 437 
SPFI 436 
SPFI 439 
SPFI 440 
SPFI 441 
SPFI 442 
SPFI 443 
SPFI 444 
SPFI 445 
SPFI 446 
SPFI 447 
SPFI 446 
SPFI 449 
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XPP«X3*C4+Y3*SA 
YPP»-X3»SA+r3«CA 
ZPP-Z3 
X34«RN-XPP 
RBA-5 0RT(2PP**2*YPP**2) 
RC0«S0KT{xaA**2»RSA*«2) 
Pria-ASINtZPP/RfiA) 
IF(YPP.LT.O.)    PrJS-PI.-PHB 
CTA-ASIN(R8A/R0CI) 
IF{xaA.LT.O)   CTA-PI-CTA 
00   43   J-l,jnAX 

*3   IF(CTA.LT.rH(J))   GO   TC   <-* 
*<► Ja»j-i 

JA-J 

RATIO.(CTA-TH(JB))/(TH{JAJ-TH(J8)) 

PMLn-'pIp*:;?"''*'''-''"''^'''^^''""'*'^ 
Pr{L»I).-PIp*STP*CP 
PZ«L,I).-Pip*sTP*SP 

*o PMI-PHI+DPHI 

PX(L,37).Px(L,l) 
PY(L,37)-PY(L,1) 
PZ(L»37J.PZ{L,1) 
XI(L.37)«XI(L,1) 
YI(L.37)-YI(L»U 
2I(L»37|.ZI(L»1) 

4i THP«THP-DTHP 
INTEG-^ATION JSI.MG 
00 51 L«1,1C 
AA(L)«0. 
3a(L)-0. 
SC(L)«0. 
SO(L).0. 
iilD'Q. 
5P{L)-0. 
SG«0. 
SH-D. 
SI»0. 
SJ-0. 
SK-0. 
SL»0. 

51 CONTINUE 
00   52 L«l,9 
00 53 I"l,36 

*^|i-|"A*"-)0.5.(PxtL,I)»PX{L,I*l)) 

.C L .SC(l)*0.5MPZ(L.n.PZ(L,in)) 

P) 

TRAPEZOIDAL RULE 

53 

52 

AA(L)-AA(L)*STHtL)»CPHI*RN 
a3(L).aB(L)»STH(L)*DPHI»RN 
SC(L»-SC(L)»STH(L)*0PH1*RN 
SO(L).SO(L)»STH(L)*OPHI»RN 
ic(L)-S£(LHSTH(L)*DPHI»RN 
Sf=(LI-SF(L)*STH(L)«DPHl»RN 
CONTINUE 
DO 54 L-1,9 

SG.SG*0.5*(AA(L)*AA(L*1))»QTHP*RN 
Sh-SM*0.5*(Ba(L»*Ba(L*l))*0THP»RN 

SPFI 450 
»; SPFI 451 

SPFI 452 
SPFI 453 
SPFI 454 
S PF I 455 
SPFI ''56 
SPFI 457 
SPFi 458 
SPFI 459 
SPFI 460 
SPFI 461 
SPFI 462 
SPFI 463 
SPFI 464 
SPFI 465 
SPFI 466 
SPFI 467 
SPFI 463 
SPFI 469 
SPFI 470 
SPFI 471 
SPFI 472 
SPFI 473 
SPFI 474 
SPFI 475 
SPFI 47a 
SPFI 477 
SPFI 478 
SPFI 479 

! ■■■ SPFI 480 
SPFI 481 

.,1" SPFI 482 
, SPFI 483 

SPFI 484 
SPFI 485 
SPFI 486 
SPFI 487 
SPFI 486 
SPFI 489 
SPFI 490 
SPFI 491 

, SPFI 492 
SPFI 493 

'  SPFI 494 
SPFI 495 
SPFI 495 
SPFI 497 

!♦!)) SPFI 498 
SPFI 499 

I*l)) SPFI 500 i*in SPFI 501 
SPFI 502 
SPFI 503 
SPFI 504 
SPFI 505 
SPFI 506 
SPFI 507 
SPFI 508 
SPFI 509 
SPFI 510 
SPFI 511 
SPFI 512 
SPFI 513 
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SI-SI*0.5*(SC(L)*SC(L*1))*DTHP*RN 
SJ"SJ+O.5»(SD(LJ+S0(L*l)[♦OTHP*RN 
SK-S^ + 0.5*(SE(L)+SE(L«-1))*DTHP*RN 

SL-SL*0.5*(SF(L)+SF(L*1>)*DTHP*RN 
5V CQNTINUC 

OINENSIONALIZE FORCES AND HONENTS 

FACT0R2   ■   PIMF*(fiN2/RN)*»2 
FACTORS   ■   FACT0R2/(RN2/RN) 
FACTQR<»   -   FACTOR2»(RN2/RN) 
S&-S5*FACT0R2 
SH«SH«FACT0R2 
SI»SI«F4CT0R2 ■  ■':■ 
SJ«SJ*FACTOR« 
SK-SK*FACTCR* 
SL"SC*FACT0R4 

00 55 L«l#10 
XI(L.1)«XI(L,1I*RN2 
AA(L)«AA(L)*FACTCR3 
83(L)»3a(L)»FACTC-<3 
SC{L»«SC(L)*FACrOR3 
St(L)-Se(L)*FACT0R2 
SF(L)»SF{L)*FACT0<2 
S0(L).S0(L)*FACTCR2 

55 CCNTINUE 
i»HI0.2.»PI 
Ir(3TM.EQ.O) PHIQ»PI 

TO HATCH SWINT INPUT FORMAT 
MS » MMAX / 2 ♦ 1 
Ou 76 M«l,nMAX 
LxM«AX*1S*l-f1 ■ 
IF(«.LE.I1S)L»MS + l-f1 
IF(SYM.£0.0)L-nMAX+l-H 
G(L)"C(M) 
GZ(L)»CZ{rl) 
liPHKD-CPHKM) 
Ou   76   N»l»NhAX 
RO(N>L)>RS(H.N) 
UJ(N,U)-VR(«»N) 
VOCN.Ll•-««(M,N) 

PD(NfL)"PSP(M.N) 
76   00(N,L)«RSPlN»N) 

wRIT£(6.210> 
210 FuRMATt///.♦   UMT   FORCE   AND   MOMENT   OH   THE   BLUNT  NOSE   CAP*,/, 

I*   OIST.   FR.   TIP*,7X,»AXIAL«»ICX,♦NORMAL*,IIX,♦SIDE*,12X,♦ROLL*,lOX 
2*rAW*»llX,«PITCH^,/J 

00   73   L-1,10 
HRIT£(6>211)      XI(L«l),AA(L)>aa(L)>SC(L),SO(L),S£(L),SF(LI 

78   CONTINUE .   .   ■ 
211 F0RMAT(7E15.6» 

WRITE16,212) 
212 FORMATC///,^   TOTAL   FORCE    AND   MOMENT*,/,7X,tAXlAL*,10X,*NaRMAL*.IIX 

1»*SI0E*»12X,*R0LL*,10X,»YAy*,iOX,*PITCH*»/) 
URIT£(6»211}   SG,SH,SI,SJ»SK,SL 
HRITE(6>213I 

213 FORMATC///,*   SHOCK   LOCATION   AND   SLOPE   AT     2   »   ZST*,/,8X,*PHI*,11X» 
i*0ISTANCE*,7X,*AXlAL*,6X,*CIRCUMF6RiNTlAL*,/J 

lifRITt(6,21<»J    (PHlI(MI,G(M),&Z(M),GPHUnj,M"l,MMAX) 
214 F3RMAT(<tE15.6> 

«RiTE(2i NMAX,MMAX,ALPHAO,6ETAD,XMA;H,GAM,PIKF,D:NF,PHIO,K,ZST* 

SPFI 51*1 
SPFI 515 
SPFI 516 
SPFI 517 
SPFI 518 
SPFI 519 
SPFI 520 
SPFI 521 
SPFI 522 
SPFI 523 
SPFI 52«^ 
SPFI 525 
SPFI 526 
SPFI 527 
SPFI 526 
SPFI 529 
SPFI 530 
SPFI 531 
SPFI 532 
SPFI 533 
SPFI 53'. 
SPFI 535 
SPFI 536 
SPFI 537 
SPFI 538 
SPFI 539 
SPFI 540 
SPFI 541 
SPFI 542 
SPFI 543 
SPFI 544 
SPFI 545 
SPFI 546 
SPFI 547 
SPFI 546 
SPFI 549 
SPFI 550 
SPFI 551 
SPFI 552 
SPFI 553 
SPFI 554 
SPFI 555 
SPFI 556 
SPFI 557 
SPFI 558 
SPFI 559 
SPFI 560 
SPFI 561 
SPFI 562 
SPFI 563 
SPFI 564 
SPFI 565 
SPFI 566 
SPFI 567 
SPFI 56S 
SPFI 569 
SPFI 570 
SPFI 571 
SPFI 572 
SPFI 573 
SPFI 574 
SPFI 575 
SPFI 576 
SPFI 577 
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SH»SI»SG,SK,SL.SJfa3(l)>SC(lJ,AA(l),S£(l)»SF(l),SD(l). 
(PHlI(f1>,G(M».&Z{M),GPhI(«J,M.l,«NM,; 

1 
2 

3 <'«D<N,M),uD(N,M).V3{N,H),«0{N;rt)',PD{N,«),D0(N,H),n.l, 
* nnAX)»N«1» NM*X) 

77 CONTINUE 
STOP "NORMAL" 
END 

SUeSQUTlNE lTPF{JA,J8.K,RATia»EIP,RIP,UIP,VIP,PIP) 
C0MrtaN/SpFl/JtiAX,Kl!»AX,xMACH,iiAf1,NflAX,MMAX 
Cu«MaN/SPF2/X(30,2 5),Y(30,25),D(30,2 5),Ot30,25,<i),ET«25J 
£X-Q(JB,K,4)«0{JB,K» 
£2-0(JA,K,*J*D(JA,K) . , 
R1«Q{J8,K,1)»D(JB,K) 
R2»0{JA,K,1)*D(JA,K) 
Ul-a(JB»K,2)/Q(JB,K»l) 
U2»0(JA,K,2)/i(JA,K,l) 
V1-0(JB.K,3)/Q(J8,K,1) 
V2»a(JA,K,3)/3tJA,K,l) 
EIP-61*<ATID*(c2-El) 
«IP-i?i + RATIG«(K2-Ri) I 
UIP«Ul + i?ATia»(U2-Ul) 
VIP-V1+SATI0«(V2-V1) 
PlP-{GAM-l.)^(£lp-sip*o,5»{UIP**2*VIP*#2n 
RtTa*N 
END 
SUBROUTINE £TATB(tT,CF,LMAX) 
DIMENSION EUl) 
LM-LMAX-l 
RAT»(CF*l.)/(CF-l.) 
D£TAC*1./LM <; 
Er(i)«o. 
cT(LMAX»"l, 
DO 1 L"2,LH 
£TAC«(L-1)*0ETAC 
cX«l.-ETAC ■ I 
AK&.RAT*«eX 

1 £T(L)'l.*CF*a.-AR&)/(l.*.ARG| 
RETURN 
END 

SPFI 573 
SPFI 579 
SPFI 580 
SPFI 581 
SPFI 582 
SPFI 583 
SPFI sa-i 
ITPF 2 
ITPF 3 
ITPF 4 
ITPF 5 
ITPF 6 
ITPF 7 
ITPF a 
ITPF 9 
ITPF 10 
ITPF 11 
ITPF 12 
ITPF 13 
ITPF 1<. 
ITPF 15 
ITPF 16 
ITPF 17 
ITPF la 
ITPF 19 
ETATB z 
ETATB 3 
ETATB h 
ETATB 5 
ETATB 6 
ETATB 7 
ETATB 8 
ETATB 9 
ETATB 10 
ETAT3 11 
£TAT3 12 
ETATB 13 
ETATB l<i 
ETATB 15 
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CO 
a: 

00- 

S TABULATED RESULTS FOR ^ 

STARTING PLANE FLOWFIELD        ' f 

FOR CASES 1-8 LISTED § 

IN TABLE 1 . , 

OF THE MAIN TEXT 



CD 
I 

«D 

iA 

O 

CASE   1.    M    =  1.5.  a  =  150. 3  = QO,  X ^  = 0.8 
00 St 

00 



MACH NUMBErt = 
bPtClUC HEAT 
JMAX =     i-8 
STARTING LOCAT 
ANbLE Of ATTAC 
STAHTINB PLANf 
CF=10000.000U 
NOHMALI?ED DIS 
O.OOOOE«OU  0 
0.<(167f*00  0 
o.ejaae-^oo o 

KSO 
RATIO = 1.40 

KMAA ti^ ■ ?3 
ION X = U.UOU 
K IN DtbHfcE = IS.00(1 
MESH UISTKIaUTION, MMAX =     7 

TANCF   HETWEEN   bODY   AND   SHOCK 
.AI67F-U1      O.B333h-01      O.l^bOFtOO 
.4583E»00      0.5000t-»00      O.StnhtOO 
,H7S0F*00      O.S1167EtOO      O.yaBJF+UU 

0,16h7E*00 
0.5B33E*00 
0.1000E>01 

0.?0b3E«00 
0.fti!bOE*00 

O.^bOOE+OO 
0.6667E»00 

0.2yl7E»00 
0.70dJE*00 

0.3333t+00 
0.7b00E*00 

0.37bOE*00 
0.7917E*00 

/////STARTING PLANE FLOW FIELD///// 

CIRCUMFERENTIAL ANGLE IN DEGREE =     O.OOOn 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     b.36ev6 

FOR CARTESIAN COORDINATE 

ro 
o 

MA 

1       1 0,hOOOE«00 0.979aE+00 o,uoaot4uo 0.b261E400 0.20ybE*0l 0.4261E400 0.0000E«00 0,4194E400 0.2251E401 0.2024E401 
1    2 O.HOOOEoOO 0„llbJE«01 o.ooaoL4uo 0.73'=,3E*00 0.1H3'JE401 0.'jS»blE400 o.oaooE40o 0.674BE400 0.30SUE*01 0.170bE401 
I    3 o,anDflE«oo 0.13'.bE*01 0,OOflOE400 0,a?bbE40U 0.1712E401 0.6419E4 00 O.0000E40O 0.ebl9E400 0.3591E401 0.15b7E401 
1    4 O.HOOOE«00 O.Ib2b£»01 O.00O0E4OO n.y684E40u 0.lb32E401 0.bbl7E400 O.O00OE4OO 0.9766E400 0.3935E401 0.1479E401 
1    6 o„HnooE»oo 0.17UE*OJ U.U000F400 O.I034E401 0.1bHlE401 0.hbl2E400 O.00U0E»OO 0.10b7E401 0.4177E401 0.1422E401 
1    6 o.boont*oo 0,1894f401 O.UOOObtUO 0.1liB2E401 0,1647E401 0.fi4b3E400 D.OO00E4OO 0.1134E401 0.435b£40l 0.I384E401 
1    7 o.aoonE»oo U.?0V6e401 <),(lrt)oot4uo 0.1UyE«01 0,lb23t401 0.64U4E400 O.OOOOE400 0.1lHbE401 0.449IE401 0.13bfaE401 
1     8 o.Honnc^oo 0.225.ye4Ul U.0OO0t4U0 0.11'.7£*0l U,lbO'iE401 0.ftJ40t*00 0.00U0t400 0.122b£40I 0.4696t401 0.133b£401 
1     9 O.fl000h«00 0.2442E401 o,oouot4uo O.U70E*01 0.1493E401 0,h2d2E400 U.OOO0E4OO 0.12b9E401 Oo4bBlE401 OoI320£401 
1    10 O.HOOOEtOO 0.2624E40I U.0000t400 0.nP9E*01 0,14H3E401 0.h224E400 U.0000E4OO 0.12d4E401 0.474BE401 0.1307E401 
1   11 O.H0OHE*ao 0.2H07E4U1 o.ooaot4uo 0.1204E401 0.l47bt40l 0,bl7bE400 0.UUO0t40O 0.130bE401 0.4eo3E401 0.I298E401 
1   12 o.anooE*oo 0.2Si'»0E40I a.uoaot4uo 0.12I5E401 n. l4b'JE4Ul 0.hl29E400 U.OOU0E4OO 0.1323E401 0.4B4b£401 0.1290E401 
1   13 o.8oonE«oo 0.317JF401 0.U000t400 0.1226E401 0,lHb4t40) 0.6089t400 U.OOO0E40O 0.1337E401 0.4883E40I 0.12a3£40l 
1   lA o.MOonEtoo 0.33B5E4U1 u.ooooE4ua 0.U34E401 0. 14b0t401 0,bObJE400 U.OOOOE400 0,1349E40l 0.4914E401 0.1277E401 
1   lb O.HOOOEtOO 0,3b3Ht401 U.O0U0t4UO 0.1241E401 0.I4b7t401 0.hO17E4O0 O.OO00E4O0 0.13b9E40I 0.4940£4ai 0.1273E401 
1   lb o.8nooE«oo 0.3721E401 o.onoot40o 0.1247E401 0.1454t401 0.5987E40U O.0OU0E400 0.13faHE401 U,49b3E401 0.12fa9E«01 
1   17 o.anoof400 0.3y(l4F401 O.O0U0t4i)0 0.12S3E401 0.1'.blt401 0.b9bHE400 U.0000E4OO 0.137bt401 0.49eiE401 0.12b5E401 
1  le O.HOOOFtOfl 0.408bE40l U.UOUOt: 400 0.12S7E401 0, 145l)t401 U.6933F400 O.OO00E4O0 0.13H2E401 0,4998£401 0.12b3E401 
1   19 O.HOOOF*00 0.42f-'<F401 o.onoot 4Ufl 0.1^(-1E401 0. l44rir-401 0,S910E400 U.O0U0E4OO 0.13aaE401 0.b011E401 0.12faOE40l 
1   ?0 o.nnooF♦oo 0.<i4b2K401 o,iiaoob4(io 0. l/t.4E401 0.1447E401 O.SHHyF400 o.oooob4no 0,1392E40l O.b023E4Ol 0.12b8£401 
1   ?1 u.n«onE*on 0.'ifa33E4ill ii.OOOOt 400 n.l2h7E40l 0,144t:>t 4U1 O.'i«71E40O O.Q000t400 0,139bE401 0,b03Jt401 0.12b7£401 
1   22 O.HOUOt»00 0,'.8r/E401 U.UOOOh 400 0.1/'h9E401 0, l't4Ht 401 O.SfbHE400 U.00UQE400 0.13^9t4Ul 0.5042E401 0.1255E401 
1   23 Uori(jOOt»00 0.5000t40l 0.0000c4 00 «.i271E401 0, I444t40i 0.SH3ME4 0U O.0000E4OO 0.1402E4nl 0.b049E401 0.12b4£40l 
1   ?t o.H(iooE*on O.blt-Jt«Ul n.uooob4i)ii U.1^'73E«01 0.l44St401 0.b82bt 400 o.ooooE4oa 0,l40bE401 0.5057E401 0.12b3E401 
I         2b OoHDOOt*oo O.Sjhot »Ul U.0O00t4uO 0.l27bE401 0, 14<»4t40! U,b8lht400 o.oouot*oo 0.140HE401 0.bObbE401 0.12b2£401 

TO 

♦ 

FOR   CYLINUHIC«L   COOHUlfJAlF 



fOK   CVLI^U^^ICAL   COOHUlrJATfc" 

N u 

CO 
I 

u 
u 
u 
0 
0 
0 
u 

a (J 
9   0 

10 U 
11 u 
Id   u 
13 0 
14 U 
15 u 
16 0 
17 0 
18 0 
19 0 
?0 U 
?\ 0 
?2 0 
ii U 
2* 0 
?b   0 

.979HI: 

. ii6:u 

.152Ht 
, 1 7 111 
,IKVOt 
,^07f,t 

,2h24t 
,2H07t 
,2990t. 
,3173K 
,335St: 
, 3'53Ht 
,372U 
,3904f 

,'.2bqK 

,4m7t 
.soout 
,blb3f 
,b3bbt 

♦ 00 U 
♦ 01 0 

♦ 01 0 
♦ 01 0 

♦ 01 0 

♦ 01 0 
♦ 01 0 
♦ 0 1 0 

♦ 01 0 

♦ 01 0 
♦ 01 0 

♦ 01 0 

♦ 0 1 0 
♦ 01 0 

♦ 01 0 

♦ 01 0 
♦ 01 0 

♦ 01 0 

♦ 01 0 
♦ 01 0 

♦ 01 U 

♦ 01 0 
♦ 01 U 

♦ 01 0 

♦ 01 0 

,209bh 
, lb39t 

,1712t 
, 1632t 

,16Mlh 
lb47f: 

,lb23t 
, IbObF. 
, 1493t 
, IftHah 
.l'»7bt 
1469t 

U60h 
i4brK 
I'ib'tK 
usit; 
1450K 

144b^ 
14471- 

144bf 
144bh. 
l44bK 

l44br: 
1444k 

♦ 01 0, 
♦ 01 0, 

♦ 01 0, 
♦ 01 0, 

♦ 01 0, 
♦ 01 0, 

♦ 01 0, 

♦ 01 0, 
♦ 0 1 0 , 
♦ 01 0, 

♦ 01 0, 
♦ 01 0, 

♦ 01 0. 

♦ 01 0, 
♦ 01 0, 
♦ 01 u. 

♦ 01 u, 

♦ 01 0, 
♦ 01 u, 

♦ Ul 0, 

♦ 01 0, 
♦ 01 0, 

♦ 01 0, 

♦ 01 0, 

4?blt^o0 
b'Jblt^lJU 
6419t^ll0 
bS17t^l)0 
faSl2t^i/0 
b4b3f ♦110 
fa404t ♦I.O 
b J40t♦DO 
b2rt2t^uO 
b224e + liO 
bl 7bt^{l0 
bl29t^»0 
bOrtyt^OO 
bOblt^llfl 
b017t♦dO 
5'Jft7t ♦uO 
b^bbh^uo 
b'<33t- + (,0 
b^lOt^OO 
bfiH9t^l)fl 
bH/lt^OO 
bHb4L^(jO 
bM3Ht^uO 
b"25l: ♦UO 
bHlbt^uO 

O.OOO 
0 .000 

0.000 
0. 000 
(1.000 

0.000 

(1.00 0 
0.000 

0.00 0 

o.uoo 
0.00 0 

0 . II0 0 
0.0 0 n 

0.00 0 
0 . 0 0 0 
0.000 
0.000 
0.000 
0,0 00 
0.000 
O.OOO 
0.000 
0.000 
0.000 
0.000 

OE^OO 
OF + 00 

OE^OO 

Ot + 00 
oe>oo 

OF^OO 
OK + 00 
0K*00 
OF^OO 
OF^OO 
OF^OO 
OF^OO 
OF^OO 
OF ♦OU 
OF^OO 
OF^OO 
OE^OU 
OF^OU 
OF + 00 
Ot^OO 
OE^OO 
OF+OO 
OF + 00 
OF + OO 
OF^OO 

CIHCUMFFHENTIAL   ANGLE   IN   OEGHEt   = 30.0000 
SHOCK   HADUL   OISTANCt   DIVIDED   dt   rt(M   = 4.93b9 

fOH   CARTESlAI^   COOhOINATE 

00 
4^ 
1 
4> 
00 

HMfl HA 

2 1 O.bOOOF+00 
? 2 0 . H 0 0 01 ♦ 0 0 
? 3 o.boiioi <Oil 
2 4 0 . H 0 0 IK ♦ 0 0 
2 b O.HOliilr ♦OO 
2 6 O.HOlJiit ►OO 
2 7 0 . b 0 0 01' ♦ 0 0 
2 b O.bOOllF^OO 
2 9 O.HOOOF^OO 
2 10 U.bOOOt^OO 
2 11 o.aoooF'OO 
2 12 O.HOOOFiOl) 
2 13 O.HOOOK^OO 
2 14 O.rtOOOE^OO 
2 lb o.aoooF^no 
2 lb O.bOOOF^OO 
2 17 O.bOOOF^OO 
2 lb O.hOOiiF^OO 
2 19 O.HOOOl: ♦OO 
2 20 o.aooor.^oo 
2 21 O.bOOOF^OO 

2 23 0 . b 0 0 0 E ♦ 0 0 
2 24 O.bOOOF^OO 
2 25 O.bOOOE^OO 

0.a4HbE^00 
0.9913F^00 
0.1134E+01 
u. 1277t^01 
0. l421lr:^01 
0.lb62F^01 
0.170bh^01 
0. lM4br;^01 
0.I991t♦Ol 
0.2l33t^01 
0.227ht^01 
0,24 19fc♦Ol 
0.2S62E^01 
0.2/04f.^01 
0.2b47E^01 
0.299ut♦Ol 
0.313Jf♦Ol 
0.327br♦ol 
0. J4 1BI ♦Ol 
0.JbblF«ol 

0.t704F^01 
V .   ■.-/...■ . I, ! 

0.jy^yt^oi 

0.4 132E^01 
0.427bt^01 

0.4H99E+00 
O.b723E^O0 
0.6b47t^00 
0.7372E^(,0 
O.bl 96t + llO 
0.9020t♦UO 
0.9H44t^U0 
0.10b7t^(ll 
0.1l49t♦ul 
0.12J2t^01 
O.J314t^Ol 
ll.l397t^0l 
0. 14/9t + ul 
0. Ibblt^m 
0. lb44E + lll 
0. 1 /26t^lll 
0.1-<U9t^Ul 
o.lF-yU^ol 
ll.l973K^lll 
U.CIlbbi-^u 1 
11.2 I Jhc ♦!. I 

■ , ,■ I >- - 1 

0.2 30 31; ♦ill 
0.23bbt*lil 
U.246BE^0l 

0.b5b3E+GO 
0. 7'i'^bE^OU 
O,H904E^00 
0.9803F+00 
0.104bE^01 
0.1093E^01 
0.113UF^01 
O.llbSE^Ol 
0.1lF2E+0i 
0.1201E+01 
0.1216E^01 
0.122nF+01 
(1.123'JF + Ol 
0. 124,iF + 01 
(l.l2Sbt^01 
( . 12Mt + 0l 
0.12b I) E^Ol 
fl.l27U^01 
0.127bE^01 
ll.l27<lF*Ul 
l;.12*'0F+01 
■ . 1 ■•■ •■■-♦0 1 

II. If-ftE + oi 
(1. lr-> bE^Ol 
0.I^HOE^OI 

0. 2049E^ 01 
0, IrtlbE^ 01 
0. 169hE^ 01 
0. lb20t^ 01 
0, lb71t^ 01 
0. lb37E^ 01 
»■ 1513£^ 01 
0. l49tiL^ 01 
0. I4b2t^ 01 
0. 1473E^ 01 
0, 146SE^ 01 
0. 14b0t^ 01 
0, 14bbE^ 01 
0. 14blt♦ 01 
0, 144bE^ 01 
0, l'»4bE + 01 
0. I444t^ 01 
0. 1442E^ 01 
0. 1441t^ 01 
0, 1440L^ Ul 
0. 14 4 (1 r ♦ 

1 1. ( .► . 

01 
III 

0. 14J'»t^ 01 
0. i'.jst^ 01 
0. 1439E^ 01 

0.<t9BbE^OO- 
O.bl09t^00 
0.bJb9f♦OO 
0.b4l4F^00 
0 .^J7Jt♦OO 
O.b3O3F^0O 
0.ft233E^0O 
O.blblt♦OO 
0.b09hF^O0 
O.h03bE^0O 
0.s9d2F^00 
O.b932h^0(l 
0.bHbbb>0O 
0.'ib4 7E^0U 
O.bblOF^OO 
0 . - 7 7 7 F ♦ 0 0 
0.'.74bE^OU 
O.h/lrtE^OO 
U.bb92E^00 
0.bb70f ♦Ol) 
0.bo49K^00 
II .i- ,. t»,   nil. 

U.Tibl^rt ♦OO 
O.Sb97h>00 
O.bbbbE^OO 

,2746E-01 
,bHl4L-01 
,1017t^00 
, UHHE^OO 

,1204E^00 
,I220h^00 
, 1220t^00 
,120-JE^OO 
, 1 I94t^00 
, 117bt + 00 
,1lb9E^00 
,ll42t^00 
, 1 12bt^flO 
, 1 109t^00 
, 109<(E^OO 
, lU/9t^0fl 
. lObbt♦OO 
, 1033t +00 
.104U^00 
, 1030t♦OO 
, 10l4t+(10 

I '1 ( (1^ ♦IKI 

0.4b3 
0.700 

0,b72 
0.994 

0, lOh 

O.llb 
0.120 
0.124 

o.i2r 
0.130 
0.132 
0.134 
0.13b 
0.13/ 
0.13H 
0.13J 
0.139 
0.140 
0.140 
0.141 
0.141 
11. I-*.' 

OE^OO 

2E^0U 
Ot^OO 
OE + 00 

4E^ul 
lE^Ol 
4t ♦Ol 
bt^Ol 

8E^01 
4E^0 1 

bt +01 
41 ♦Ol 
HE ♦ 0 1 
It ♦Ol 
It^Ol 
Ot^Ol 

Ht^Ol 
4E + 01 
9t ♦Ol 
3t^01 

/f ♦Ol 
Ul^ < II i 

0.2370E^01 

0.313bE^01 
0,364bE^01 

0.3979E^01 

0.4217E+01 
0.4394E^01 
0.4b30E^01 
0.4636E^01 

U.4723t^0i 
0.47b9£^01 

0.4H4bt^01 

0.4«91E^01 

0.4930t♦Ol 
0.4962t^01 

0,49b9E^01 
0.b012E^01 

O.b030t^01 
0.b047E^01 
O.bObOh^Ol 

O.bont^Ol 

U.bOHOt♦Ol 
II .Sfji-i I: •II 1 

0,197b£^01 

0.lba3E^Ol 

O.lbblt^Ol 
0.14b6E^01 

0.1410E^01 

0.1371t+01 
0.1343E^01 

0.1322E^01 
0.1307E^0l 

0.1294t^01 

0.12bbe^01 
0.1276t♦Ol 
0.1270£^01 

0.12b4t^01 
0.1260E+UI 

0.12bbE^0l 

0.12b3E^Ol 
0.12b0£^01 

0.124bt♦Ol 
0.l24b£^01 
0.124bF^Ol 
n . 1 ^'jtr 'ii 1 

U.IOOOE^OO 0.1422£^01 0.b09b£^Ul O.1243t^0l 
0.9923E-01 0.1'.2bE + ol 0.bl01£ + 01 0.1242E^01 

0.9ab7E-0l 0.142?£^01 0.5I0b£^01 0.1242E^01 



FOK   CrUlNOHICAL   COOHDINATK 

N u M 

I 
2 
3 
4 
5 
6 
7 
M 

9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0.979HK 
0,1145t" 
0.130'JK 
U.1474t 
U.l6J9t; 
0.1804E 
0.19h9t 
0,2134t 
0.2?9hK 
0.2463t: 
0.262Ht 
U,2793E 
0„295at 
U.3123t 
0.32aHf 
0.34b2t 
0.36J7t 
0,37H2t 
0<,394 7h: 
0„411?t:" 
0.4277t 
0o44'It 
0,46ljbt 
0.477U 
0,493bt 

♦ on 
401 

♦ 01 
♦ 01 
♦ 01 
♦ 01 
♦ 01 
♦ 01 0 
♦ 01 0 
♦ 01 
♦01 
♦ 01 
♦ 01 
♦ 01 
♦ 01 
♦ 01 u 
♦ 01 0 
♦ 01 
♦ 0 1 

0 
0 

♦ 01 0 
♦ 01 0 
♦ 01 i) 
♦ 01 0 
♦ 01 0 
♦ 01 0 

,2049FH,al, 
,181cit*01 
, 169f.t^01 
,162UE^01 
il571fc^01 
,lb37e>01 
,1513C401 
,149t)t^01 
,14H£E^01 
,147JE401 
Ue-DE^Ol 
1460E^01 
14fat3E^0l 
1451E^01 
144aE40l 
I44bt401 
1444E^01 

,1442E^01 
,1*41E401 
, 14'tUt^Ol 
, 1440E^01 
. 143'<E^01 
, 143S(E^01 
,1<»3VE^U1 
,1439E^01 

0,4180t^t)0 
0„bb31t^U0 
0.6042t^()0 
U.bl2Ht^U0 
0.bl21E^0 0 
U<,bn69t^u0 
O.bOOHt^UO 
0.5939t.^()0 
0.5H77t^00 
O.bRlSt^UO 
O.b760t^o0 
0cb708t^(l0 
O.bftblE^llO 
O.bblflE^UO 
0,bb7Ht^U0 
O.b542E + ii0 
0,bS09t^UO 
0.b479t^u0 
0.b450t4U0 
O.b425t^00 
0„b402t400 
O.bldOt^uO 
0ob361t^u0 
0.b344t4()0 
Oob33lt^(lO 

-0.2731f+00 
-n,24ft4E»00 
-0.2314E^00 
-(1.221 JE^OO 
-0.2144E^00 
-0.2045E^00 
-(i.20r,UE^0Q 
■0.2034E40U 
-0.2014E+00 
■n.l999E^00 
•0.i9H7e^oo 
-0.1977E^O0 
■n.l97uE^oo 
-n.l'Jh3E^00 
•0,19SME+00 
■n. 1'JS4E^OO 

-o.iybUF^oo 
-n.i9i,7e^oo 
-fi.ly4bE^00 
■0„ 1»J43E»00 
-0.1941E+00 
-(I. l'J40E + 00 
-U.144UE^00 
-0.1939E*00 
-U.1939E*00 

eo 

1^ 
CIKCUMFEFIENTIAL ANGLE IN OEGHEt =    60.U00U 
SHOCK KADJAL DISTANCE OlWIUtO bY RN =     4.1bH5 

FOH CAHTESlAN COOHOINATE 

09 

I 

RHO MA 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
?0 

21 
22 
23 
24 
2b 

0.8000E400 
0,8000t^00 
O.BOOOt'^OO 
O.BOOOE^OO 
o.aouot^oo 
O.bOOOE^OO 
o.80oaE^oo 
o.80onE+ofl 
o.aoooE^oo 
0.80U0E^00 
o.Hoooe^oo 
O.BOOOE^OO 
o.MOonE«oo 
o.Hoont^oo 
0„HOUOt>00 
O.HOOOE^OO 
O.dOOOf.^OO 
U.HOOOE^OD 
o.HOuoe^oo 
ii.nnnnt ♦im 
o.iiooot ♦oo 
O.HOOOt^OO 
O.HOOOf too 
o.sooo^ ^ou 
O.dOOOt^OO 

0,4b99E 
0.55b2£ 
0.622bE 
0.fa889E 
0.7Sb2E 
0.821bE 
0.8B79E 
0.9542E 
i).1021E 
0.10b7£ 
0.1153E 
0.1219E 
0.12HbE 
0,13b2E 
U.l41a£ 
0.148at 
O.lbblt 
O.lbUE 
0.1b84E 
U.17'-0r 
0.IHlbt 
0.lH83t 
0.1949F 
0.201bt 
0,2U82E 

♦ 00 0, 
♦ 00 0, 
♦ 00 U, 
♦ 00 U. 
♦ 00 U. 
♦ 00 0, 
♦ 00 U, 
♦ 00 0, 
♦ 01 0, 
♦ 01 u, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0. 
♦ 01 u, 
♦ 01 0. 
♦ 01 0, 
♦ Ul II, 
♦ 01 0. 
♦ ul 0, 
♦ 0 1 II, 

♦ Ul 0, 
♦ 0 1 0 , 
♦ 01 0, 
♦ 01 0. 
♦ 01 0, 

b485t 
9634E 
1078t 
1193t 
130Bt 
1423E 
lS38t 
16b3t 
17b8t 
lB82t 
19976 
2U2t 
2227t 
2342t. 
2457t 
2S72t 
ihM7t 
2802t 
2916t 
1(13 It 
Jltbt 
32nlE 
33/ht 
J491t 
JbUht 

♦ 00 0, 
♦ 00 0, 
♦ 01 0, 
♦ 01 (1, 
♦ U 1 0 , 
♦ 01 0. 
♦ 0 1 (I, 
♦ 111 n, 
♦ 0 1 u, 
♦ ul 0, 
♦ 01 0, 
♦ ul n, 
♦ 0 1 (I, 
♦ u 1 0, 
♦ ul 0, 
♦ 01 0. 
♦ 0 1 (1, 
♦ 0 1 0 , 
♦ 01 (1, 
♦ 111 ()■ 

♦ ul 0, 
♦ ul 0. 
♦ ul 0, 
♦ ul 0, 
♦ 01 0. 

bb)4Eo00 
b2f-0E^00 
94K7E400 
1(133E»01 
1I195E^01 
1142E^01 
1179E401 
1207E401 
1?30E^01 
124aE^0l 
12ft3E^0i 
127'SE + Ol 
12ftbE+01 
12'<4E401 
1301E^01 
1307E^01 
1312E^01 
131bE^01 
1 n9E^01 
1 'V2E^0l 
1324f>01 
13?6E^0i 
1327E^01 
132Ht^01 
1329t^01 

0.19 
0.17 
0.1b 
0.1b 
0.1b 
U.lb 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0. 14 
0.14 
0.14 
0.14 
0.14 
n. 14 
0. 14 
0. 14 
0.14 
0.14 
0.14 

2Ht40 
4f.E^0 
44E^U 
7HE^U 
33t^0 
OlE^O 
79t^U 
6?E^0 
bOE^U 
41E40 
3St^0 
29E^0 
26E^0 
2 3E^0 
21t^0 
19t^0 
IHE^O 
17E^0 
17E + 0 
17t^u 
1 lt*u 
17t^U 
18E4U 
IHE^U 
18£^u 

0.5893E^00 
0.b021E^00 
0.b9bOE^OU 
U.bb22F^00 
0.b702£^00 
U.bby3£^00 
O.SbOlE^OU 
0.b420£^00 
0.b3b3£^n0 
0.5292E^00 
0.b242t^00 
0.5196E^00 
O.SlbbE+OO 
O.bl20E^O0 
O.bOHat^OO 
U.50b9E^OO 
O.b032t♦OO 
O.b009£^00 
U.49d/t^lia 
0.49b7t^00 
U.4949b♦00 
U.4933£^00 
0.49l«t♦OO 
0.49U4K^00 
0.4M9it^0U 

0.1135E^00 
0.2121£^00 
0.2463E400 
0.2bb3E^00 
0.2ba0E^U0 
0.2bb4E^00 
0.2514t^00 
0,24b4E+00 
0.24l4E^OO 
0.2362E^OO 
0.2314£^00 
0.2266E^OO 
0.2221£^n0 
0.2179t^00 
0.2138t^nO 
O.2101E^00 
U.20bb£^flO 
0.2031t400 
0.1999t»U0 
0.19b9£^00 
U.l941t^flO 
U.I9l3t^00 
0.l8tt7£^00 
U.Ihb3£«00 
O.lbtlE^OO 

0.565 
0.790 
0.953 
0.107 
0.11b 
0,122 
0.127 
0.132 
0.135 
0.13d 
0.140 
0.141 
0.143 
0.144 
O.lHb 
0, 14b 
0.147 
0.147 
0.14B 
0.14a 
U.14B 
0.149 
0.149 
0,149 
0.149 

lE^OO 
3E400 
OE^OO 
lE^Ol 
9E + 01 
bt^Ol 
9E401 
OE^Ol 
3£^01 
OE + Ol 
lE^Ol 
aE^Ol 
3£^01 
bt^Ol 
bt^Ol 
4£^0l 
It^Ol 
7t401 
1E*01 
bE^Ol 
7t^01 
OE^Ol 
lE^Ol 
26^01 
4t + 01 

0.2741E^0I 
a.3401E4ai 
Oc3860£^ai 
0.4170E^01 
0.4398E401 
0,4568£^01 
0.4702E^01 
0.4e04E^Ol 
0,4689E+Ol 
U,4954£^01 
0.5010E^01 
0.5054t+01 
0,5092E+01 
0.bl23E401 
U.5149E^01 
0.bl72E^01 
0.blB9E^01 
U.b20bE*Ul 
O.b217t401 
0.b227£^01 
0.b23bE^01 
0.b24l£^01 
0.524b£^Ul 
0.b249E^01 
0.52b4E^0l 

0.1832E^0l 
0.1606£^01 
0.14a9£^01 
0.1412t^01 
0.1360E^0l 
0.1323t^01 
0.1296E^01 
0.127bfc^01 
0.1261E^01 
0.1249E401 
0.1240E^01 
0.1232E^01 
0.1226£^01 
0.1222E^01 
0.1218E^01 
0.121bE^01 
0.1212£^01 
0.1210t^01 
0.1209E^01 
0.120bE^01 
0.1207E^ai 
0.1206£^U1 
0.1206£^01 
0.1206t^01 
0.l205t^01 



FOH CYLINDRICAL COOKUlN«Tt 

M    N     H U \l w 

3 1 0.9798f*00 O.I92aE»Ol 0.3930t^00-n.4636F*00 
3 2 0.11I2K»01 0.17'f6e*01 0.484Ht»U0-n. t IhtftOO 
3 3 0.l2'»bt*0l O.lbA^tiOl U. bl UHt*u(l-U . J9?2F»00 
3 4 0.137ht*01 0.1b7at"*01 0. bl JlL*on-0. 37A0f ♦OO 
3 S 0.1510t»01 0.1b3Jt«01 U .b()f(5t.0()-o . :t6AHf ♦00 
3 b O.lfe'.SftOl a.lb01£*Ul 0. bOOHt+ 0(1-0. 3b6bet00 i 
3 7 O.l77bt*01 0.1479E*Ol 0.'^9^7t+ 00-0.3507E + 00 
3 b 0.1908l:*01 O.UbdE + Ol O.'tH'i^ttOO-O.J'lfr^E + OO 
3 9 caO-Ht + Ol 0.U50E + 0I   0.'.7fi7t« 00-0.342HE + 00 
3  10 o.<;i74t«ni o.i4'tiE«oi o.'tf-^at + on-n.j^oi^E + oo 
3 U O.?306t*01 0.I<»3bE*01 0 .ibP'tE + OO-0.33R3F*0U 
3 m   0.i'439t«01 0.i429E»0l 0.<.boOttOO-0. J3f.7E*00                       -' 
3 13 0.?57?E«01 0,1426E.01 0.<.b011 ♦ 00-0 . J35bE+ 00 
3 14 a.i;704t:*01 0.l4?3Et01 0.4447t*uO-0.334bE*00 
3 15 a.2H37t»01 0.1421E + 01 0.43'VbttoO-0.3337t*0U 
3 lb 0.?97flE«01 0.1419t»0l 0.4349ttOO-O.3131E+00 
3 17 0.310i^K*01 0.141de«01 0.43o4t«00-0.33?bEt00                                                                                 .                 >;^ 
3 18 O.J?3bt-*01 0.1417t»0l 0.4?b4t+ 00-0.332^E»0U                                                                             '                      '- " 
3 19 0.336Bt«01 0.14176*01 0.4?2bt»00-U. 3314f+ 00                                                                                .                  ',t . 
3 ?0 U.3b00t«01 0.141/t.Ol 0.41H9t*00-0.33iyE*00 
3 ?1 0.3633E<-01 0.1417E.01 0.4 IbSttOO-0.331be+00 
3 ?? 0.376bEtfll 0.l417t»0I 0 . 4 1 i'3t 400-0. 331 bE+00 
3   23 0.3fl98t»01 0.141bi-*01 0.40s<3t *00-«.331 SE + OO                                                       , ^ 
3   ?4 0.4031fc*01 0.141ht*01 0.40bbL«00-O.J31bttOO ^ 
3   2b 0.41&3E«01 0.l41bt»01 0.4n40tt00-0.331bE*00 O 

DO 
' -i 
^                CIHCUMFFWENTIAL «NGLE IN OEliWEE =    90.0000 73 

SHOCK RADIAL DISTANCE DIVIOtu HY RN =     3.4122                                                                       . 00 

I 

FOR CARTESIAN COOHDINATF    ,      - . TO 
-. ri-.   ■ " ■        • ■        .■ ^ 

''NX y I HHO U W « P E MA 

1 I   n'u^JJ/^'i''   "•3i?"'^'--"<' 0.979Ht«on   0.b029F*00   0.r7aoE*0l 0.4966f.00   0.361be»00   0.757bt»00   0.3317E + 01   0.1638E + 01 
4 ^ O.BOOOhtOO 0.3b33t-0b 0.inHlE«01 0.9444E + 00 0.J652E««1 0.4fc24E*OU 0.39rtlf00 0.9bObE*00 0.3840E + 01 0.1484E + 01 
4 J O.bOOOt.OO 0.3bh4t-0b 0.11H2t.0l 0.1044E.01 0.1b73£*01 0.4397F«00 0.4024E+00 0.1096t»Ul U.4223E+0I 0.1390fc«01 
4 4 O.HOOOt.Ofl 0.4196e-06 0.12M4ttol 0.112JF*01 U.lblflt«01 0.4^32FtOO 0.J941E+00 0.1204E*01 0.4490E+01 0.132bt»01 
4 b O.rtO00E«00 0.4b27t-0b 0.13«bt*ul 0.H79F»01 0.1480E + 01 0.*U4t»00 0.3b<;JE»00 0.12d7t.01 0.*69bE*01 0.12dlE«01 
4 h O.b000t*00 0.485bf-06 U.14ri7t*01 fl.l2??F*0I 0.l4b3t*01 0.<.02bE*00 0.36y2£«00 0.13bOE*01 0.4847E«0l 0.124bt*01 
4 I O.rtOOOfflO O.blfave-Ob O.lSrtHttOl 0.12^hF*01 0.1433E»01 0.,i9bU>00 0.3bbHE*00 0.1401t*01 U.4970E + 01 0.1224Et01 
4 8 O.HOOOttOO 0.bb2OE-0b 0.1hri9f01 0.12H2E + 01 0.141QE*01 0.39lU«no O.J44yE»00 0.1440t*01 O.b0b3t»01 0.120bE*01 
4 9 O.MO0OE->00 0.bhB2i--ub 0.179lt«i)l 0.130tF*Ol ().1408£*01 0.3B73E»00 O.J340£*n0 0.147?£*0l 0.bl44t*01 0.1192£*01 
4 10 O.HOOflfOO 0.hl8JK-0b 0.1rt92£t01 0.132»F»01 0.1400£*01 0.JH44F+0U 0.J2J8E+00 0.1497£«01 0.b203£*01 0.1l8lt*01 
4 |1   O.HOOOh + on   0.6bl4f-0b 0.1993£*ul   0.1-i3bf01   0.139b£«01 0.3h21E*00   0.3lHb£«flO   0.1blHE*01   0.b2bbt«01   0.1173£t01 

12   O.HOOOr.OO   0.ft84bt-i,b   o.c'O'.bt + ol   (i.lJ4i.f»01   0.1J90t»ul    0.3H03E«00   O.JOb9£*00   0.lb34E«01   O.b297E*0l   0.1167£t01 
4 

4 13    0.MOOD.  .1111    l,.M/..i-„h    11.,  I'<ht till    |..r<'i^Kt01    0.1J87Ft|il     O...W90h*00    0.29tt0tt00    O.lbtHEtOl    0.b332£»01    O.llbtfE+01 



<» 14 U,*ilJUur*iMJ U./'U'L- 

4 if} U.Hn«Oh*nU U.7ll3''r- 
4 lf> c.Mnoonon o,i^i7ui- 
* 17 U.HOunffOO O.S'ldlr- 
<t IB 0,HO0(lh»O0 0.8H1CI-- 
4 19 O.HnOI]K»00 0.91611-- 
4 ?a o.Hnoo^♦oo o.y.y'^t:- 
4 i?l U.H0O0t"«On 0,4n?iii:- 
4 ?? U.riOOOK*On U.lOldfc- 
4 ?3 o.MOooeiOO o,iu4H-- 
4 }"l O.MOUOKtOO O.IIIH<:f- 
4 ?5 O.flOUOt♦00 0.1 list- 

■Uli )J . t '' < r L + *> 1 V » I .->■  -th + U A I' o i Jtt-,L * U ( U ♦ .> / / >t. ♦ UtI U , C v IM p + U U 0 V l:r_)^<j. ♦(( 1 u • j Jl. IL + U 1 U , i ItiOt tu 1 
■Of. u.^'^^yttiii i/,};i^(ietoi U,t3H4t tu) 0. J7 71E»00 U,<:?HJat*UO U.lbbHt«Ol 0.b3hbt*01 O.llbbEtOl 
Ub U.c'SOOt tUl (1. J3V6t>01 0,1jH3t«01 O..i7h?iK»0U 0,<f7 I'^ttOO O.Jb/6E*Ul 0,b40bt*Ul 0,llb3E*01 
Oo O.i-hOlttOl 0,1JHOE*Oi 0,14H3t*Ul 0.376lEtau U.^71Stt00 U. IbhlE + Ul O.b4?OE*01 O.llblE^Ol 

•Ot> 0.i'703t«Ol 0,i3M JE*01 U.lJH3t»01 U.37bbb +00 O.c'bbOEtOn OolbHbttdl O.b43bEt0J 0,1IbOt *01 
Ob U , f" H U 41. • (J 1 U. ISHnE-fOl U,13H3t*Ul 0.37b6£tfl0 O.i:b07t*00 0,Jba9E*01 0.b44tE*01 0. UbOb*01 
Ob o.ijyosttul 0.13HME*01 0.1JHAt^Ol 0.37b6fc»00 O.^iSbbt^OO 0.1b4iet«01 0.b4b^E*0l 0. UbUEtOl 
Oo U.3007t*01 n.lSHyE^oi 0.1 JHiit^OI 0.3 7b6E*00 o.ifbue*oo 0.1bv3Et0l U.b4bhtt01 0.1lbOE*01 
OS 0.3108t«01 0. IS'JOE + Ol 0. l3Hf.fc»01 0.37b7E*00 0.<^467E*00 0,,lby4E*Ol O.b46^E*01 O.HbOE*01 
0^ 0, J?U'Jt«Ul U.1341E*0l U.13n8t tOl U.37bHt»0U 0.£:4^4E»00 o.ibybt.oi 0.b46bE*01 0.11blE«01 
O'i o.j;iiiE*ol 0.13tilE«01 0.13h9tt01 0.37t>9E«00 0.i;3n4E»00 0.1bybE«01 0.b4bbt«01 0.nblE«Ul 
06 0.3412t«ul n.^3''^E♦ol 0.13qot*01 0.3761E«nO 0.i;34bEt00 O.lbybE+Ol 0.b46HE«0l O.U5i;£«01 

FOH CYLINDHICAL COOHDINBTE 

N U 

CO 
I 

-■tit 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

J 
2 
3 
4 
b 
6 
7 
« 
9 

iO 
11 0 
12 0 
13 D 
14 0 
lb 0 
lb 0 
17 0 
IH 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 
25 

.979flE 
,1081t 
.1182E 
.1284E 
,l3a5E 
.1487t 
.IbBflE 
.16H9E 
.1791E 
,1H92E 
,1993E 
.2095fc 
.2196t 
,2297E 
,2399t 
,2500E 
,2601t 
,2703E 
,2B04e 
,2905t 
3na7E 
3108E 
3209E 
33Ut 
34 12E 

♦ 00 0 
♦ 01 0 
♦ 01 0 
♦ 01 0 
♦ 01 0 
♦ 01 0 
♦ OS 0 
♦ 01 0 
♦ 01 0 
♦ 01 0 
♦ 01 0 
♦ 01 0 
♦ 0! 0 
♦ 01 0 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 0, 
♦ 01 u, 
♦ 01 0, 

.WfiOF^Ol 
,1652t^01 
,lb7Jfc^01 
, IblrtE^Ol 
, 1480)- ♦Ol 
.1453L^01 
,1433t^>01 
, 1419t^Ul 
,l40bK^UJ 
,1400E^01 
,139bt^01 
il390e^01 
,13B7i;^0l 
,138bt^01 
ue-tt^oi 
1383K^01 
1383h^01 
13aJE^01 
138Jt^01 
13841-+01 
138bi:^01 
138bc^01 
13Bbe^ul 
138S.f ♦Ol 
139Ut" + 0I 

0.3bl6E^OO' 
0.3981£^liO- 
0.4n24E^O0- 
0,3941E + (JO' 

0.3H23E + U0- 
0»3b92E^uO- 
O.SHbaE^on- 
0<,3449E + tiO- 
0.3340t^UO- 
0.3238E^U0- 
0.314b£^00- 
0.J0b9E^U0- 
0.29aot^00- 
0.2907t^u0- 
U.2H38t^U0- 
0.277bt^()U- 
0,2715E+U0- 
0.2bb0t^00- 
U.2ft07t + (JU- 
0.2Bb8E^i(0- 
0.2bUE^On- 
0.2«b7t^uo- 
0.24?4E^on- 
0,2^4E^00- 
0,234bt^u0- 

■0.49b6E^00 
•U,46?4E^00 
■Oc4397E^OO 
•0.4232E^00 
•0.4114E^00 
■Oo40?6E + 00 
■0.39r,lE^00 
•0.39I1E^OO 
■0.3873E^00 
•0.3H44E^00 

■0.3B21E^OO 
■0.3H03E^OO 
■0.379flE^OO 
0.377yE^00 
0.3771E^0O 
0,376bE^00 
«.37hlE^00 
«.37'.bE^0O 
0.37b6F^OO 
0.37BbE^00 
0.37bbE^00 
0.37H7E^00 
0.37ShE^00 
0.37S9E+00 
0.J7ME^00 

to 

I 

c» 

ClkCUMFEKENTIAL ANGLE IN DtiiHEE =   120.0000  - 
SHOCK HADIAL DISTANCE UIVIUKU HY «N =     2.9017 

FOH CARTESIAN COOHDINATE 

N 

5 1 O.BOUOt♦00-0,4«99F^OO 0.8485t^u0 
5 2 O.BOnOt ♦00-U,b29yt+00 0.9179E^liO 
5 3 O.onnot-♦on-U.S 70UE^0O 0.9872t^u0 
5 4 O.dOUdr♦Ou-U.blOOh♦oo 0.1057t^ol 
b b U.MOuOr: •OO-O.'i   'ilc^OO 0.1126E^ui 
b b O.B000F»00-O.    --Olt^OO 0„119bt^0l 
5 7 O.BOOOt♦00-U.7301e^0U U.12b5t^Ul 
b 8 O.bn00ttOO-u.77O2f♦OO 0.13J4E^IJ1 
b 9 O.BOOOf ♦00-O.HIO<^(: ♦OO 0.1403k^Ul 
b II) O.HOOOh ♦IIO-O.Mbu II-♦OU 0.l473t^l)l 
S 11 O.lillDllf t'1          ."411 ir .nil II. I'^42t^.l I 

0.9779E*00 
0.IOMHE^OI 
O.lWJE^Ol 
0.1234E+01 
0.12M3E^0l 
Q.13lHE^01 
0,1349E^01 
0.13/OE^Ol 
U,134UE^01 
0.14(14E^01 
II. 1 4 1 bF^Ol 

a 

O.lbbOE^Ol 
O.lbbSt^Ol 
0.ib03t^01 
0,14b9t^01 
0.142hE^01 
0,140ht^01 
0,1JB9t^01 
U,1377t^ul 
0.13bBE+01 
0.13b2E^01 
0.13b7t♦Ol 

0,ia7bE^0O 
0.1692E+00 
0.1b37E+00 
O.lbSlE^OO 
U.lbb4E^0O 
0.1b89E^nO 
0,17 33E+00 
0.17a0E^0O 
u„iM2ME^fla 
0.187bK^0O 
0. lSi2Jh ♦111) 

0.49b4E^00 
0.4«07E^OO 
0.4bfa9t^00 
0.432bt^00 
0.4102E^OO 
0.3H99E+00 
0.3717E^00 
0.3bb3E^00 
a.34U8t^00 
0.3277E^on 
0.Jlb9E^00 

0.99aiE^00 
O.U56E^01 
0.12a3E^01 
0,137bE^0l 
0.14boE^Ol 
O.lbObE+Ol 
O.lbblE^Ol 
0.lbH4E^01 
0.1613E^01 
0olb3bt^Ul 
0,16b3t♦Ol 

0.3964E^01 
0.43b9E+01 
0.4bb9E^0l 
0.4883E^01 
U.bObBE^Ol 
0.bl«2t^01 
0.b291E^01 
0.b368E^01 
0,b43«£^01 
0.b48dE^01 
0.b53d£^01 

MA 

0.14bOE^01 
O.I347£^OI 
0.1276t^01 
0.122bE^01 
0.1ia9E^0l 
O.llblE^Ol 
a.ll41E^0] 
0.ll2bE^01 
CUlbE^Ol 
O.H07E^01 
O.llUlt^Ol 



5 
S 
b 

S 
5 
5 
!S 

5 
?. 

b 

& 
5 
5 

11 U 
1? 0, 
13 U, 
14 0. 
lb 
Ih 
17 
IB 
19 
20 
i-l 
?? 
?3 0 
?4 0 
^b 0 

HOOOt 
HnooK 
Hount 
Huaot 
rioooe 
HOOOf 

MOOOt" 

B 0 U 01 
HOOOF 

HOOOt 

BOOOb 
MOUOt 

B 0 0 0 b 

HOOOf 
aooofc" 

♦ 0 0 - u, 
♦on-u, 
♦00-0. 
♦00-0, 
♦00-0, 
♦00-0, 
♦00-0, 
♦00-0. 
♦oo-u, 
♦00-0. 
♦00-0. 
♦00-0. 
♦00-0. 
♦00-0. 
♦00-0. 

B^OJt♦OO 
430Jt♦OO 
S70*E^00 
lOlOfc^Ol 
lObOE^Ol 
1090E^01 
uait^oi 
n 71 e ♦ 01 
121U>01 
i25ie^or 
1291E^01 
133iE^0,J 
137l£^01 
UUF^Ol 
UblL^Ol 

0. i'i4^t^i) 1 
0 .1M 11 ♦ 0 1 
O.l^Mlt^ol 
0.17bOI--^l)l 
0.1H19t>ul 
0.1f<B9t^iil 
0. ["JbHt^Ol 
U.jJOHHE^Ul 
o.i'(iy7t^oi 
0.2lh6t^ul 
0.2?36E^U1 
(l.?305E^01 
0.2374t+ul 
O.^'i'iAE^Ul 
0,2bl3t^0l 

(). 141of. ♦Ol 
fl.l4^t)P ♦fll 
0.1<i3fF + 0X 
0. U4uF^01 
n.U'.bF^Ol 
0.144'SF^OJ 
(i.U'ilF^Ol 
0. l'i'^4E^0l 
n.US4F + 01 
0. IftSbE + Ol 
O.l4bbF+01 
0. i4Se.E*01 
n.i4'=.4E +01 
O.Ub3E + 01 
0.1»^3E*01 

1 Jb?t ♦«! 
1 Sb'ir ♦oi 
1 J6?l: ♦Ul 
Ublt^Ol 
IJSOE^Ol 
1351t+01 

«.13blt+ol 
O.lJb^t^ul 
0.l3b'it^01 
n.UbbF^ol 
0.1357i-^01 
O.iibiit^Ol 
O.l36?t^01 
0.1364t^01 
0.1366E^01 

U . 1 "^^Jt: ♦OU 
0. 1 SI6Hh^0U 

U.i-Ul2t^0U 

O.^ObHt^OO 

O.yO^bF^OO 
0.2l3b£^00 

U.^17<iF + 00 

O.^HOSiF^OO 
U.r'i;4'tF^00 

0.227yE^O0 
0.2312t^00 
0.?344t^00 
O.?376E^0O 
0.240bE^OU 
0.2*31E^OO 

u.Jlbyt^ou 
0.JOblt^OO 
0.2yb3t^00 
0.286Jt^00 
0.27B0t^00 
0.2/04t^00 
0.2bJ2t♦OO 
0.2bb7E^00 
0.2b0bE^00 
0.244Ht^00 
0.2394E^00 
O.^JtaE^OO 
0,22ybE^OO 
0.22b0E^00 
0.2209E^00 

u.lobJt♦01 
0.Ibhht♦Ol 
O.lb^Ht^Ol 
0.Ibbfct^Ol 
0.Ib43t^ni 
0.ibvat^oi 
0.1701fc^01 
0.170'.E^01 
0.170bb+01 
0.170bt+0J 
0 . 1 7 0 41 ♦ 0 1 
0. 1 7u3L^01 

0.17olt^0l 
O.lbybE^Ol 
0.1b97E^01 

u.t)b3Jt^01 
0.bb67t♦Ol 
O.bbyfat^Ul 
O.b6l9E^01 
0.bb37E^01 
0.bbb3E^01 
0.b6b2E^01 
0.b672E^01 
O.b67fat^01 
O.bbHOE^Ol 
O.bbBlE^Ol 
O.bbHlE^Ol 
O.b67yE^01 
0.b67bE^01 
0.b67bt^01 

0.1lolt^ul 
0.1096F^ol 
0.1093t^01 
0.1090t^01 
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,14-,  , + ■) : 
, Ibbu^.Ol 
,1624 ., 
, 1689t : 
.1753c ... . 
.lalHt.Ol 
,lHH2fi01 
, 1947t.01 
,201 It.01 
.20761-.01 
, 2 14 0 c ♦ 0 1 
,2205t.01 
,2269t.01 
,2334E.01 
,239HE.01 
.2462E.01 
,2b27e.0l 

0.1536t.01 
0.1477t.01 
,l'.33E.0l 

!^ i40uE.01 
ii. 13771: .01 
0. • 36'iE.Ol 
;. i:-ii.6i .01 

3ot.01 
I ..330E.01 
1.1325E.01 
ii.l322t.01 
.1320t.01 

J.1319E.01 
0.1319E.01 
0.1319E.01- 
0.1321K.0i- 
0.132£:t.01- 
0.132bK.01- 
0.1327t.01- 
0.1330t.01- 
0.133Jb.01- 
0.133bt .ul- 
0.1340E.Oi- 
0.1343t.01- 
0.134ot.Oi■ 

G.3130t.u0■ 
0.2789E.OO- 
0.2414E.UO- 
0.20H8E.00- 
0.1787E.U0- 
0.1524E.U0- 
0.12H1E.00- 
0.1065E.00- 
O.H671E-01- 
0.bH77t-ul- 
0.5218E-01- 
(J,jl?86t-ul- 
0.2270t-ul- 
0,9b71E-u2- 
0.2628E-O2- 
0.1404E-01- 
0.2471t-01- 
0.3472t-01- 
0.4413t-ul- 
O.b307E-Ol- 
0.6lb4fc-01- 
0.b9b3t-ul- 
0.7737t-ol- 
O.B460t-(ll- 
0.9079t-ul- 

0.7ft37E-06 
0.70B3E-06 
O.6667E-0b 
0.632ie-0b 
0.6031E-06 
0.57HbE-06 
0.b574E-06 
0.5341E-06 
0.5233E-0b 
0.5094E-0b 
0,4971£-06 

■0.4fl60E-06 
0.4762E-0b 
0.4673E-06 
0.4593E-0b 
0.4522E-06 
0.44bbE-06 
0.4397E-06 
0.4342E-Ob 
0.429JE-06 
0.4247E-06 
0.420bE-0b 
0.4167E-06 
0.4131E-06 
0.4100E-06 

-H 
pa 

CO 

I 

00 



I 

00 
0£ 

to 
S'O = ^^X  ',oO = a *o9I  = » 'Z = "W    'Z 3SV3 

CO 
CM 

CO 



MACH NUMBFR =  3.00 
bPECIFIC HEAT RATIO =  l.*0 
JMAX =    28 KMAX = 
bTAHTING LOCATION X = O.BOO 
ANGLE OF ATTACK IN       DEGREE = 
STARTING PLANE MESH DISTRIBUTIONi 
CF«10000.00nO 
NORMALIZED DISTANCE BETWEEN BODY AND SHOCK 
0.000nE*00  0.*167E-01  O.Bs'nE-Ol  0.125nE*00 
0.4167EtOO  0.4683EtOO  D.5000E*D0  0.5417E*00 
0.8333E»00  0.8750E«00  0.9167E*00  0.95B3E»00 

18 

15.000 
MMAX = NMAX = 25 

0.1667E«00 
0.5833t*00 
o.iaoot«oi 

0.2083F«00 
0.6250E*00 

0.2500E*00 
0.66b7E*00 

a.2917E*0a 
0.7083£*00 

0.3333E«00 
0.7S00Et00 

0.3750E*00 
0.7917E*00 

/////STARTING PLANE FLOW FIELD///// 

CIRCUMFERENTIAL ANGLE IN DEGREE =     0.0000 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     3.1518 

FOR CARTESIAN COORDINATE 

CO 
I 
ro 
to 

RHO HA 

1       1 0.8000E«00 0.9798E.00 O.OOOOEtOO 0.5431E*00 U. 2468£*01 0.5024E+00 O.O00OE»OO 0.4B52E«00 0.293bE*01 0.2252E*01 
1    2 o.eoooE*oo 0.1070E*01 O.OOOOE»00 0.6990E*00 1). 2280E*01 0.6876E«00 0.0000E«00 O.b937E«O0 0.3712E»01 0.2020E*01 
1    3 0.8000F*00 0.11blE«01 a.oaooE«oo 0.8274E+00 0. 2164E+01 a.7B03E«00 a.ooooE*oo 0.afa59E*00 0.4349E+01 0.1900E«01 
1    tt 0.8000E*00 0.1251E*01 O.O0OOE«O0 a.9302E*00 0. 20B2E»01 0.8322E*00 O.OOOOE^OO 0.1008E*01 0.4855E*0l 0.1821E*01 
I          5 0.8000F+00 0.1342E»01 O.OOOOE^OO 0.1015E«01 0. 2020E«01 0.8645E«00 0.0000£*00 0.112aE*01 0.5270t*0l 0.17b2E*Ul 
1    f> 0.8000E*00 0.1432E»01 O.OOOOE^OO a.l089E*01 0 1973E«01 0.fi866E*00 0.0000E*00 0.1232E*01 0.5b2BEr*01 0.l7iaE*01 
1    7 O.BOOOE*00 0.1623E*01 0.0OOOE*0O 0.1149E*01 0 1940E*01 0.9005E+00 a.oaooE»oo 0.1319E*01 0.5925E*01 0.1ba7E*01 
1    8 O.BOOOE^OO 0.1613E*01 O.0OOOE«OO 0.1204E*01 J. 1913E+01 0.9112E«00 O.OOOOE^OO 0.l39bE*0l 0.bl90E«0l 0.1bb3E»01 
1    9 0.8000E»00 0.1704E+01 O.OOOOE+00 0.1253E+01 0. 1891E.01 0.9198E*00 O.O0O0E«OO 0.14b4E*01 0.b430E*01 0.1b44E*01 
I   10 0.8000E*00 0.1794E*01 O.OOOOEtOO 0.1296E*01 u, 1673E«01 0.9264E>00 o.oaao£»oo 0.1526E*01 a.bb44E«01 0.1b2aE*01 
1   11 0.8000E»00 0.1885Et01 O.OOOOEtOO 0.1334E*01 u. 1B59E«01 0.9310E«00 0.O000E»OO 0.1579E«01 0.b831EoUl 0.1blbE*01 
1   12 0.flOOOE«00 0.1975E.01 0,.OQ,OOE*00 0.1369E*01 u 1847E»01 0.934bE*00 0.0000£*00 0.lb27E«01 0.7001E»01 0.1b05E»01 
1   13 0.8000E*00 0.2066E«01 O.O0O0E«OO 0.1401E*01 0. ia37£»01 0.9375E*00 O.OOOOE«00 0.1b71E*0l 0.715bE*01 0.1595E*01 
1    14 0.8000E*00 0.2156£*01 O.OO0OE*0O 0.1428E«01 0. 1828E*01 0.9394E*00 0.0000E«00 0.1710E«01 0,7293Er»01 0.158aE*01 
I   15 0.8000E+00 0.2247E«01 0.0000E»00 0.1453E*01 0 1821E*01 0.940bE*00 O.OQOOE«00 0.1745E»01 0.7412E+U1 0.15B1E«01 
1   If. 0.8000E*00 0.2337E*01 O.OOOOE-rOO 0.1475E+01 0. 1814£«01 0.9413E«00 a.ooooE«oo 0.1777E»01 0.7523E*01 0.1574E*01 
1   17 O.BOOOF«00 0.242BE«01 0.0000E«00 a.l496E«01 u 1808E*01 0.9417E*00 0.0000E*00 O.l60bE«01 0.7b22t*0l 0.15b8E*01 
1   18 0.8000£*00 0.251B£*01 0.0000E*00 0.1514E»01 0 1803E»01 0.94lbE*00 o.ooooe*oo 0.1U32E«01 0.7711E*U1 0.15b3E*01 
1   19 O.B0O0£*O0 0.2609E«01 O.OOOOEtOO 0.1b31E«Ol a, 1798E*01 0.9414E»00 O.OOOOE^OO 0.1a5bE*01 0.7792t«0l O.lbbaE'Ol 
1   20 0.8000F«00 0.2b99E»01 O.OOOOE*00 0.1546E*0l 0 1794E«01 0.9408E*00 0.0000E«00 0.1B7aE»01 0.7abbE*01 0.1563E*01 
I   21 0.8000E*00 0.2790E*01 0.0000E*00 0.1560E»01 u 1790E«01 0.9401E»00 O.UOOOE^OO 0.1B9BE*01 0.7932E*01 0.1549E«01 
1   22 o.aoooE»oo 0.2880£»01 0.0000E*00 0.1573E*01 0 1786E*01 0.9392E»00 0.0000£*00 0.191bE*0l 0.7994£*01 0.1545E*01 
1   23 0.8000E*00 0.2971E*0l O.OOOOE«00 0.1b84E»01 0 1783E+01 0.9382E«U0 U.O0QOE«00 0.1933E.01 0.8049E+Q1 0.1542£»01 
I   24 0.8000£«00 0.3061E«01 0.0000E*00 0.1594E»01 u .1781£*01 0.9371E»00 O.OOOOE.OO 0.194aE*01 O.a099£*0l 0.1539E«Ul 
1   25 O.BOOOE«00 0.3152E*01 o.ooooE«oa 0.1604E*01 u .1779E«01 0.935aE«aO O.OOOOEtOO 0.19b2E*01 0.ai44E'*01 0.153bE»0l 

</> 
s: 
o 

:x3 

00 

I 

00 



CO 

I 

CO 

3 

tO»39tSfO !0*39i2e'0 to*39tn;"o 00»3*ir?'0 0n*3EEB8*0 tO»30/JLI •0 tO*3Et9!'0 tO*306»I*0 10*30892*0 00*30008*0 92 2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

I0»3flISl'0 Tn*3S22e*0 I0»3t0n2*0 oo»3/ir?*n 00»39<»HB»0 10*?ZLLI •n I0*3E29l*0 tO*39»VI"0 I0*3B092"0 00*3000H"0 *2 tO»3I?5t'0 tn+39ZtH*0 to»3<;pisi'o 00»30eE2'0 0n»369H8"0 lO*3*/iT •n 10*32191'0 t0*390*f0 tO*39E*2°0 00*3000H•0 E2 tOt3*?<;fO 10*3BtIS'0 tO«3B9*,T*0 00t3t2E?*0 00»3Ii9H"0 I0*3i/il •0 t0*3009l'0 10*399EI"0 tO*3*9E2*0 00*30008*0 •iZ 
tn*3e2Si-*o IO*3Eq09*0 tO^SB'Tfil'O 00*302E2'0 00*32BByo I0»30Bi.I •n tO*3/B9T'0 10*3E2Et'0 10*32622*0 00*30008*0 12 tO*32ESt'0 tO*3CR6Z*0 tO»3I2fifO 00»3BtE8*0 00»316Btt'0 10»3»>BZ! •n I0*32/5I*0 IU*3l82fO 10*30222*0 00*30008*0 02 
lO*39E9fO 10*3906/'0 to^a^Oftfo 00»3StE2*0 00*30068"0 10«38Bit •n t0*3i9gi«0 t0*30*2l°0 I0*3l.*t2*0 00*30008*0 61 
lO»3!*SfO tn*36t8i'0 I0»3ftZBt'0 00»360E2'0 00»39068'0 lO*3?.f,Ll •n t0*36E9l'O lO*386TfO 10*39/02*0 00*30008*0 

00*30008*0 
8 I tn*39*St'0 X0*39ZH'0 I0«3t9Bt*0 00»320E2'0 On*30I68"0 lO«3if,iT •n T0*36IS1*0 !0*399ll*0 10*3E002*0 11 

tO*325SI*0 tO*3EZ9i'0 lO*3t2BfO 00*3E622'0 OO'SJIbB-O 10»3EOBI •n 10*366»1'0 I0*39ni'0 I0*3lE6t'0 00*30008*0 91 
tO*3BS9t'>0 ln*3B0S/*0 10*3B9/.1°0 00»36Z?e«0 00*30I68'0 10*36081 •0 I0*39/*f0 I0*3EZ0l*0 10*36981°0 00*30008*0 91 2 

2 
2 

to»3q9st'0 IO*32eEi'0 I0»3ISfI'0 00*3E92?»o 00*3906B*0 IO»3iIBt ■0 I0*36**T'0 10*31E0f0 10*3i9il*0 00*30008*0 *1 
tO*3C/5I'0 TO*3**Zi*0 \0*J^\l\•0 00»3**22'0 00«3/6B8*0 tO*39?8t •n I0*3I2*l*0 00*38686*0 10*3*U1*0 00*30008*0 El 
tO*32PSfO t0*3060i'0 IO»3i99fO 00*38t22*0 00*3EB88"0 tO»39EBt •0 tO*306El'0 00*32e*6'0 10*32*91*0 00*30008*0 21 2 

2 
2 

tO»3E6Sl*0 t0+3fit69'0 tO»3Bt9fO 00*39BIZ'0 00*3Z9BB'0 I0»3i*Bt >n !0*39SEr*0 00*39906*0 I0*30i91*0 00 +iOUOR * 0 11 
tO*3q09I*0 tO*3EEii9«0 tO»3«9qfO 00*3i*IH*0 00*39EBH"0 lO*309Bt n I0*3ilEf0 00*38*98*0 10*386*1*0 oo«3aooH*o 01 
io»3ie<>i*o 10*3*2S9'0 I0«3*09I*0 00»3B602*0 00»366iB°0 l0»3iiBl n I0*3*i21*0 00*32E28*0 10*392*1*0 00*30008* 0 (> 2 

2 I0»30*9t*0 10*39R89*0 tO»3*E»I*0 00*32E0?'0 00*3S«iLB'>0 I0«39f.flt 0 t0*3922f0 00*39l8i*0 10*3*9El"0 00*30008*0 B 
tP»3*99fO T0+3*?09'0 tO»3iSrfO 00»32S6fO 00*3//y8''0 I0*3'??6I 0 t0*3lin'0 00*366e'i*0 10*31821*0 00*30008*0 i 2 
I0»3»69I»0 tO*3SEiS*0 I0»3?i?I'0 00*3ES8T'0 00»386SB'0 tO»3956T 0 t0*32m'0 00*32869*0 10*36021"0 00*30008 * 0 9 2 \0*3LZIX'0 10*32BE<;*0 10»3Z9tfO 00*3669T'0 00*3E*«8'0 10*31002 0 I0*36E01*0 00*39999*0 10*3iEl1*0 00*30008*0 9 
10*3E6ifO X0*3llb*>'0 t0»38*0f0 00*3S8*I'0 00«38teB'0 T0»36<;03 0 00*32996'0 00*36*19*0 10*39901°0 00*30008*0 * z 
t0»3699l°0 I0*38B**"0 00*3i806°0 00»3Z9H'0 OOtSZ^Bi-O I0*39EI2 0 00*3*99B'0 00»32Ei9°0 00*38266*0 00*30008*0 E 2 
I0*3086l*0 tO^SOfleE'C 00*3B0*£*0 10-3Z0E9«0 00*3E9I/.*0 10*32*22 0 00*3EEEi'0 00*391ES*0 00*3/026*0 00*30008*0 2 2 
lO»3B8tZ*0 IO*3iEtE'0 00*329ES»0 tO-3»lEE'0- ■00»32SB9'0 I0*32t»2 0 00*32tB9'0 00*366B**0 00*398*8*0 00*30008*0 1 2 

VH 0H» 

il«NI:!t<LC )  NV1S31M»3   MOJ 

96/6* Z             =   NM ^9   OJOirxlV iifjLs'-  iviova  VO 
OOOO'OE           = 33d930   NI ■<'.:/         ilN 3«3JHnD 

00*30000*0 00*389E6*0 10*36//1*0 10*329IE*0 92        I 
00*30000*0 00*31/E6*0 10*318/1*0 tO*3190E*0 *2        1 
00*30000*0 00*328E6*0 10*3E8/1*0 IC*31/62*0 E2        1 
00*30000*0 00*326E6*0 10*398/1*0 10*30882*0 22        1 
00*30000*0 00*310*6*0 10*306/1*0 10*306/2*0 12        I 
00*30000*0 00*380*6*0 10*3*6/1*0 10*36692*0 02        1 
00*30000*0 00*3*1*6*0 10*386/1*0 10*36092*0 6t         1 
00*30000*0 00*391*6*0 10*3E081*0 10*38192*0 81         1 
00*30000*0 00*3/1*6*0 10*38081*0 10*382*2*0 /I         I 
00*30000*0 00*3El*6*0 10*3*181*0 10*3/EE2*0 91         I 
00*30000*0 00*390*6*0 10*31281*0 10*3/*22°0 91         I 
00*30000*0 00*3*6E6*0 10*38281*0 10*39912*0 *I         1 
00*30000*0 00*39/E6*0 10*3/EBl*0 10*39902*0 El         1 
00*30000*0 00*39*E6*0 l'B'*3/*8I*0 10*39/61*0 21         I 
00*30000*0 00*301E6*0 10*36981*0 10*39881*0 11         1 
00*30000*0 00*3*926*0 10*3E/8l*0 10*3*6/1*0 01         1 
00*30000*0 00*38616*0 10*31681*0 10*3*0/1*0 6           1 
00*30000*0 00*32116*0 10*3Et6l*0 10*3E191*0 8             I 
00*30000*0 00*39006*0 10*30*61*0 t0*3E291*0 /             1 
00*30000*0 00*39988*0 10*3E/61*0 I0*32E*1*0 9            1 
00*30000*0 00*39*98*0 10*30202*0 10*32*E1*0 9            1 
00*30000*0 00*322E8*0 10*32802*0 10*31921*0 *            1 
00*30000*0 00*3E0P/*0 10*3*912*0 10*31911*0 t            1 
00*30000*0 00*39/89*0 10*30922*0 10*30/01*0 2            1 
00*30000*0 00*3*209*0 10*389*2*0 00*386/6*0 I            1 

o 
CO 

CO 

31VN1UU00D   3waI«aNnA3   «03 



FOR CYLINDRICAL COORDINATE 

U 

00 
I 
CO 

1 
2 
3 
4 
s 
6 
7 
fl 
9 

10 
II 
12 
n 
15 

16 
17 

Ifl 
19 
20 
21 
22 
23 
24 
25 

9798E«00 
1063E»01 
1146E*0I 
I230E*01 
1313E*01 
1396F»01 
ItHOE'Ol 
1563E*01 
1646F«01 
I730E»01 
I813E»01 
IB96E»01 
19flOE«01 
2063E»01 
2U6E*01 
2230E»01 
2313F»01 
2396E*01 
24flOE*01 
2563E*01 
2646E*01 
2730E+01 
2813E»0I 
2H96E*01 
2980E*01 

0.2412E+01 
0.2242Et01 
0.2135E»01 
0.2059E*01 
0.2001E<'01 
0.1956E*01 
0.1924E*01 
0.1898E*01 
0.1H77E*0'r 
0.1860E»01 
0.1H47E»01 
0.1835E*01 
0.ia25E*01 
0.1H17E*01 
0.1H09E*01 
0.1803E*01 
0.1797E*01 
0.1792E«01 
0.17B8E«0I 
0.1784E»ai 
0.1780E»01 
0.1777E*01 
D.1774E*01 
0.1772E»0I 
0.1770E»01 

0.4903E»00- 
0.65iaE*00- 
D.7373E*00- 
0.7859E*00- 
0.8161E*00- 
0.8368E«00- 
0.8490E»00- 
0.8'i90E»00- 
b.8669E*00- 
0.8726Et00- 
0.8768E«00- 
0.8802E*00- 
0.8827EtOO- 
0.8843E«00- 
0.8856E*00- 
0.a864E«00- 
0.8867E*00- 
0.8867E+00- 
0.8865E«00- 
0.8859E*00- 
0.8852E+00- 
0.8843E»00- 
0.8832E*00- 
0.8820EtOO- 
0.8807E«00- 

0.3213E»00 
0.3036E*00 
O.2915E*00 
0.28?3E»00 
0.2750E*00 
0.2691E*00 
0.2648t*00 
0.2613E«0O 
n.2583E«00 
0.2559t*00 
0.2539E*00 
0.2521E*00 
0.250bE*B0 
0.2493E»00 
0.2481E*00 
0.2470t*00 
0.24f.lE*D0 
0.2453E*00 
0.2445E*00 
0.2438E*00 
0.2432E+00 
0.2426E«00 
0.2421E+00 
0.2416E*00 
Q.2412E«00 

CIRCUMFERENTIAL ANGLE IN DEGREE = 
SHOCK RADIAL DISTANCE DIVIDED BY RN 

fOR CARTESIAN COORDINATE 

60.0000 
=     2.6408 

CO 
£: o 

TO 

00 
*!. 
I 

C» 

N RHO U MA 

1 
? 
3 
4 
S 
6 
7 
fl 
9 

10 
11 
1? 
13 
14 
IS 
16 
17 
18 
19 0 
20 0 
21 n 
2? 0 
23 0 
24 0 
25 0 

,8000E«00 
,8000F*00 
,BDO0F*00 
,8000E»00 
,8000E»00 
,80nOE«00 
,8000E*00 
,BO0OE»0O 
,eoooF«oo 
,8000E*00 
,8000E»DO 
,800nE*00 
,8000E*00 
,80DOE*no 
,8000E*00 
,800nE»00 
,8000E*0D 
,8000E«00 
,8000E*00 
,B0O0E*O0 
,80noE*oo 
,8000E*00 
,8000E»00 
,aoooE*no 
,8000E*00 

0.4899E*00 
0.5245E*00 
0.5591E«00 
0.5937E*00 
0.6283E»00 
0.6629E*00 
0.6975E»00 
0.7321E«00 
0.7667E*00 
0.8013E«00 
0.8359E«00 
0.8705E»00 
0.9051Et00 
0.9398E*00 
0.9744E*00 
0.1009E»01 
0.1044E«01 
0.1078E«01 
0.1113E*01 
0.1147E*01 

1182E»01 
1217E*01 
1251E*01 
1286E»Q1 
1320£*01 

0.84R5E«00 
0.9085E*00 
0.496aAE*00 
0.1028E»01 
O.lOaSEtOl 
0.114BE«01 
0.1208E»01 
0.1268E»01 
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^OR   CYLINDRICAL   COORDINATE 

U 

CD 
I 

1 
2 
3 
<> 
S 
6 
7 
fi 
9 

in 
11 
12 
13 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 n 
2* 0 
25   0 

,9798E*00 
,1034E*01 
,10fl9E*01 
,1143E*01 
,1198£*01 
,1252E*01 
,1307E*01 
,1361E*01 
, 1'>16E*01 
,H70F*01 
,152*E*01 
,1579E*01 
,lft33E*01 
,16a8E*01 
,17*2E»01 
,1797E*01 
,1851E*01 
,1906E*01 
,19ftOE»01 
,2015E*01 
,2069E*01 
,2124E*01 
,2178E*01 
,2233E*01 
,2287E*01 

0.2106E*tn 
0.20l6E«0l 
0.1951E«01 
0.1901E*01 
0.1862E«01 
0.1832E*01 
0.1810E*01 
0.1792E*01 
0.1778E*01 
0.1767Et0l 
0.1759E«01 
0.1752E*01 
0.1746E+01 
0.1742E»01 
0.1738Et01 
0.1735E*01 
0.1733E»01 
0.1731E»01 
0.1729E«01 
0.1728E»01 
0.1727E*01 
0.1726E»01 
0.1726E»01 
0.1726E*01 
0.1726E«01 

0.4292E«00- 
0.4875EtO0- 
0.5207E»00- 
O.S400E*00- 
0.5511E«00- 
0.5574E»00- 
0.5599E»00- 
0.5612E»00- 
0.5617E+00- 
0.5612E»00- 
0.5602E*00- 
0,55B9E*00- 
0.5574EtOO- 
0.5556E*00- 
0.5536E*00- 
0.5516E»00- 
0.549*E*00- 
0.5471E«00- 
0.544aE*00- 
0.5423EtOO- 
0.5398E*00- 
0.5373E«00- 
0.5346E«00- 
0.5318E*00- 
0.5287E«00- 

n.5876E«00 
0.5655E*00 
0.5484E»00 
n.5347E«00 
0.523bE*00 
0.5U8E*00 
0.5080E*00 
0.5023E*00 
0.4976E*00 
0.*939E»00 
0.4909£»00 
0.4883E*00 
0.4B6l£«00 
O.'tatiSEtOO 
0.4827E*00 
O.itSlSE^OO 
0.'>801E*00 
0.4791E*00 
0.4782E*00 
0.4774E»00 
0.'t767E«00 
0.4761E»00 
0.4757E+00 
0.4752E»00 
0.4749£»00 

CIRCUMFERENTIAL ANGLE IN DEGREE =   120.0000 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     2.0249 
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U.496Bt^00 
U.4928£^00 

0.1351E«01 
0.1497E+01 
0.1b31E^0l 
0.1r47E^01 
0.1U46£^01 
0.193b£*01 
0.2009E^01 
U.2077E^01 
0.2141E^01 
0.219JE+01 
0.2242E^01 
0.2287E^01 
0.232bE^01 
0.23blE^01 
0.2Jy4E^Ol 
0.2422E^01 
0.2449E^01 
0.2473E^01 
0.2493t^0i 
0.2bl2£^01 
0.2b29£^01 
0.2bit4£^01 
0.2bb7£+01 
0.2bfaaE«01 
0.2b77£^0l 

0.5759E*01 
0.6177£*01 
0.65b4E*0l 
0.b8y6E*01 
0.7176E*U1 
0.743bE^0l 
0.7649E*01 
0.7847E^01 
0.8040E^01 
0.819bE*01 
0.8349E+U1 
0.8494E^01 
0.a617L+Ul 
0.873bL^01 
0.a84bt*Ul 
O.B941E^(Jl 
0.903iE^01 
0.9U7£^0l 
0.9ia9E*Ul 
0.9260E<^01 
0.9323E^01 
0.9378£^01 
0.9431E^Ol 
U.947bE^Ul 
0.9513E^U1 

MA 

0.1587E+0 
0.1525E»0 
0.1477E^0 
0.1439E*0 
O.UOBE^O 
O.lSaSE^O 
0.1367E^U 
0.1352E^0 
0.1339E^0 
0.1330£^0 
0.1323E+0 
0.1317E^0 
0.1312E^0 
0.1309E^0 
0.1306£^0 
0.1304£^0 
0.1303£^U 
0.1302£^U 
0.1301E^0 
0.1301E^0 
O.UOIE^O 
0.1302E^0 
0.1302E^0 
0.1304E^O 
0.1305E^0 

s: 

00 

I 

CO 



CO 

I 

co 

DC 

00 

T0*35*ZI'0 
\0*3Z<,ZX'0 
10*36C2T*0 
tO»3iC2fO 
to»3qc2fo 
tO»3eE?fO 
io*3ec2fo 

tn»30C2fO 
I0»3nE2f0 
I0»30r2f0 
In»3IE2fO 
tn»32C2fO 
I0*3sr2f0 
I0»3BE2I'0 
I0»3E*21*0 
t0»3092f0 
I0»3sq2T*0 
I0*3tZZI*0 
in»3qH2fo 
t0»3E:0CI"0 
in»3/aEfo 
tO»395EI'0 
tn»3T6ei'o 
tO»3EE»fO 

VH 

IO*3t*B6'0 
T0*3*t86*0 
Xt)*3f>LLf>'0 
ln*3*E/6'0 
In*30(S96'0 
tn*3fiE9(i*0 
tn«3nzs6*o 
tO»3i1Sf.*0 
tO»3iV*6'0 
T0»399E6"0 
in»39Befi*o 
td»3Efttf.*0 
tn+SftBoe'o 
I0*39R6H*0 
In+3098B"0 
tn»'3*?/fl*o 
10*3Tf.S9'0 
10»302*9*0 
10*39*29*0 
!0»3I909*0 
t0*3629i'0 
tn»3265i*0 
tO*3iOEZ*0 
10*30969*0 
tO»3i»99*0 

tO*35*Z2'0 
xo*^^^,l^•o 
I0»39E/2*0 
I0»392i?'0 
t0»39!2?'0 
t0»3*0Z?'0 
tO»3fiB92"0 
I0»3Ei9?*0 
I0«3*S9?'0 
IO»32E9?'0 
I0»3f.n9?*0 
I0*32B«;?*0 
tO»3!Sq?*0 
I0»36lq?'0 
T0*36i*?*0 
I0«39E<r?*0 
10*3!ftE?"0 
T0*3EEE?'0 
\0*-iXL?.7'0 
TO^SSOP^'O 
tO»3E?t?'0 
10*3t;E02'0 
I0*30Eftf0 
I0»3IlBT*0 
tO»3B99fO 

00«3600r'0 
00»39E0F*0 
00»3i90r*0 
00«3i60E'0 
00»3i2IE*0 
00»39STE"n 
00*3l6tE'0 
00*3S2EE*0 
00»3092F*0 
00»3H62r*0 
00*3iEEE*0 
00*36iEe*0 
00»3*2''E'0 
00»32/«E*0 
00»3*2?;E*0 
00»30eSE*0 
00«36C9E'0 

00*390iE'O 
00»39ZiE*0 
O0»3OSBE'O 
00t32E6E'0 
00»3St0**0 
00»3E0I*'0 
00»3*9l**0 
00»3t*2*«0 

10-3998*'0- I0*300/t •0 I0*3fl66f0 00*398E6*0 1 -♦39291*0-00*30009*0 92 9 
10-3il*i»0- lO + 39f,9I n I0»3E66I°0 00*31026*0 10*3*691*0-00*30008*0 *2 9 
in-3596i*0- lO»32iS9t n I0*3986l'0 00*3*106*0 10*31991*0-00*30008*0 E2 9 
in-320i.9'0- tO*36B9l 0 I0*3//61'0 00*3/299*0 10*36291*0-00*30008*0 22 9 
10-3IE0Z'0- I0»39fl9I n 10*36961*0 00*30*99*0 10*396*1*0-00*30008*0 12 9 
IO-30RSi*0- tO»3»fl9! 0 10*36961*0 00*3E9*8*0 10*3*9*1*0-00*30009*0 02 9 
tO-3t5tH-0- tO»3lB9I 0 10*39*61*0 00*39929*0 IO*32E*I*0-00*30009*0 61 9 
I0-3HtiH'0- 10*36/91 n T0*3*t6I*0 00*36/08*0 I0*366£l°0-00*30009*0 81 9 
I0-360tb'0- l0»3Zi9I 0 10*30261*0 00*3269/°0 lO*3/9Et"0-00*J0008'0 /I 9 
In-3fl26b'0- 10*39/9! 0 10*3*061*0 00*390//°0 10*3*EEI°0-00*30008'y 91 9 
no»3<790T'O- t0»39/9l" n I0*3BHH1*0 00»3819/*0 10*320E1"0-00*30008*0 91 9 
no*3(ii U'n- lO'S^/gi ■n 10*36981*0 00*3UE/'0 10*J0/21*0-U0*J00U8*0 *[ 9 
00»3fl8U'0- I0*3V/9I •0 10*3/*9l*0 00*3E*t/*0 10*3/E21*0-00*30008*0 El 9 
oo*39qei'o- 10*39/91 ■n 10*39281*0 00*39969*0 10*39021*0-00*30008*0 tl 9 
00»3Be(.fO- 10*3B/9I n 10*366/1*0 00*369/9*0 10*32/11*0-00*30 009*0 II 9 
00*3EOM°0- l0*32B9t 0 10*3Ui.l*0 00*32899*0 10*30*11"0-00*30009*0 01 9 
00*3fl/*f0- 10*3/991 ■n 10*3E*/l*0 00*396E9*0 10*38011*0-0 0*30008*0 b 9 
00*39991'0- 10*39691 n 10*390/1*0 00*38029*0 10*39/01*0-00*30009*0 8 9 
00*3EE9fO- 10*390/1 0 10*36991*0 00*31209*0 10*3E*01*0-00*30008*0 / 9 
00*30Iil'0- 10*391/1 n 10*36291*0 00*3*EBS*0 10*31IOl*0-00*3000B"0 9 9 
00»306il'0- t0*3*E/t n 10«36/S1*0 00*3/*9S*0 00*318/6*0-00*30 009*0 9 9 
00*3E5BI'0- I0*3/S/t 0 10*39291*0 00*309*9*0 00*3/9*6*0-00*30009*0 * 9 
00*39061''0- t0*3<TB/t 0 I0*399*l*0 00*3E/2S°0 00*3EE16*0-00*30009*0 L 9 
00»39E6l''0- !0*3/t9l n 10*396El*0 00*39809*0 00*36098*0-00*30009*0 2 9 
00»3a06fO- 10*39991' 0 10*3E2E1*0 00*3668**0 00*399*8*0-00*30009*0 I 9 

om 

31VNI0H003 N*IS31«»3 W03 

9/iB*l =   NH   AB   03aiAI0   33NVlSIn   3WI0*a   VDOHc, 
0000*091        =   33«930   NI   HONV   HVUN3«3JHnD«l3 

00*3960**0-00*3S2£E*0 10*301/1*0 10*39202*0 92 9 
00*3960**0-00*32/E£°0 10*3/0/1*0 10*31861*0 *2 5 
00*3960**0-00*391*E°0 10*390/1*0 10*3BE6l°0 E2 9 
00* 3960**0-00*329*E*0 10*3EO/I*0 10*3*681*0 ze S 
00*38bO**0-00*3909E*0 10*320/1*0 10*31981*0 12 s 
00*3001**0-00*3199E*0 10*310/1*0 10*3/091*0 02 s 
00*3E01**0-00*3/69E*0 10*300/1*0 10*3*9/1*0 61 9 
00*3/01**0-00*3E*9E*0 10*300/1*0 10*302/1*0 ei 5 
00*3En**0-00*3069E*0 10*300/1*0 10*3//91*0 iX 9 
00*36ll**0-00*36E/E°0 10*300/1*0 10*3EE91*0 91 9 
00*3/21**0-00*3/B/E*0 10*310/1*0 10*36991*0 91 9 
00*3BE1**0-00*38E8E*0 10*320/1*0 10*39*91*0 *l 9 
00*36*l**0-00*306BE*0 10*3*0/1*0 10*32091*0 El 9 
00*3991**0-00*31*6E*0 10*380/1*0 10*369*1*0 21 9 
00*3*81**0-00*3966E*0 10*321/1*0 10*391*1*0 11 9 
00*3/02**0-00*3090**0 10*391/1*0 10*32/E1*0 01 S 
00*3*12**0-00*3901**0 10*392/1*0 I0*392E1*0 6 9 
00*31/2**0-00*3891**0 10*3/E/l*0 10*39921*0 8 S 
00*3EIE**0-00*3902**0 10*319/1*0 10*31*21*0 / 9 
00*3*9E**0-00*3092**0 10*399/1*0 10*38611*0 9 9 
00*392***0-0 0*3982**0 10*368/1*0 10*3*911*0 9 9 
00*3909**0-00*3162**0 10*39191*0 10*30111*0 * 5 
00*3209**0-00*3*92*''0 10*3E981*0 10*3/901*0 t 9 
00*3/l/**0-00*32/1**0 10*39691*0 10*3E20l*0 2 9 
00*36SB**0-0 0*3996E*0 10*39961*0 00*386/6*0 I 9 

n 
I 

3iWN10W000   T*3IMaNnA3   «0J 



FOR CYLINDRICAL COORDINATE 

00 
I 
CO 

6 1 0.9798E»00 0.1858E*01 0.3767EtnO-0.2722E«00 
6 2 0.1017E*01 0.1B17E*01 0.3769E»n0-0.2655E*00 

6 3 n.lOS5E«01 0.1784E+01 0.3T04E«nO-0.2599E»00 

6 4 0.1092E*01 n.lT5TE»01 0.3612E«on-n.2551£*00 
6 S 0.1129e*01 n.l734E*0l 0.3516E*D0-n.2510E*00 

6 6 n.ll57F*01 0.171BE»01 0.34n6EtnO-0.2479E*00 

6 7 n.l204E*01 0.1705E*01 0.33n2EtnO-0,2453E*00 
6 8 n.l242E*01 0.1695E*01 0.320lE*nO-0.2431E*00 

6 9 0.1279E»ni 0.1687E»01 0.3n99E+00-n.2413E*00 
6 in n.l316E*01 0.16B2E*ni 0.300bE*nO-n.2399E*00 
6 11 0.1354E*ni n.l678E.01 n.2913E*nO-0.238BE*00 
6 13 n.l39lE«01 n.l676E*ni 0.2824E»on-n.2379E«00 
6 13 n.H29E*01 n.l6T4E*01 0.2741E*00-n.2372E*00 
6 u n.i4f,6E*ni 0.16T4E*01 0.2659E»nO-n.2367E»00 

6 IS 0.15n4E*01 0.1675E*01 0.2582E+nO-n.2363E*00 
6 1(S n.i54iE*ni 0.1676E»ni 0.2509E*On-n.2360E»00 
6 IT 0.1b78e*01 0.1677E»01 0.24 36E»no-n.2358E*00 
6 18 0.1616E»01 0.1679E*01 n.2367E*0n-n.2357E*00 
6 19 n.l6S3E«01 n.l681E»01 0.2301E«00-0.2356E*00 
6 an n.l691E*01 0.16B4Et01 0.2235E»nO-0.2356E*00 
6 21 0.1T28E«ni 0.1686E»ni 0.2172E*On-n.2356E*00 
6 22 n.l765E*01 0.1589E»01 0.2UlE»nO-n.2357E*00 
6 23 n.i8n3E*oi n,lft92Et01 0.2050E»nO-0.2358E*00 
6 24 n.l840E*01 n.l696E*01 n.lj9B8Et00-0.2360£«00 

b.l92SE*00-0.2363E*00 6 25 0.1878E*01 0.1700E«D1 

CIRCUMFERENTIAL ANGLE IN DEGREE =   IBO.OOnO 
SHOCK RADIAL DISTANCE DIVIDED ar RN =   i.822a 

FOR CARTESIAN COORDINATE 

TO 

00 

I 

00 

RHO MA 

7    1 0.8000E*0 0 0.9798E«00 0.6404E-06 0.1399E*0l 0.1826£*01-0.3719E*00 0.U39E-05 0.1b24E»01 a.b990E*01 0.1379E*01 

7    2 0.8noOF«00-n.l015E«01 0.6633E-06 0.1464E*01 U,17yiE»01-0,3659E*00 0.1118E-05 0.193b£*01 0.72a5Er»01 0.1344E»0l 
7    3 0.8000E«00-0.1050E*nl 0.6863E-06 0.1529E»01 0.1762Et01-0.3536E*00 0.1090E-05 0.2047£«01 0.75b5E*01 0.1312E*01 
7    4 0.8000E*00-0.1085E»01 0.7093E-06 0.1586E*01 U.1737E«01-0.3400E*0Q 0.1062E-05 0.2147E«01 0.7852E*01 0.l2abE*01 
7    5 0.8000F*On-0.1120E«01 0.7322E-06 0.1634E*01 0.1717E*01-0.3271E*00 0.1037E-05 0.2229£t01 0.80b7Er*01 0.126a£*01 
7    A n.40onF«0(i-o.ii55E.oi 0.7552E-06 0.1680E*01 O.1703E«01-0.3132E*00 0.1013t-05 0.<fJ0bE»01 0.a283E»Ul 0.1249E«01 
7    7 O.BO(,i!F«00-0.1191E«01 0.77alE-06 n.l718E«01 0.1691E»01-0.300faE*00 0.9916E-06 0.237UE*01 0.a4b9EfUl 0.123bE«01 
7    B n.b00l)E*00-0.1226E«ni 0.8011E-06 0.1753E*01 0.1681E*01-0.288faE*00 U.9718E-06 0.2427£»01 0.8bl8E*01 0.122bE»Ul 
7    9 0.80nOE*00-0.1261E»Gl 0.8240E-06 0.1787E«01 U.1674E*01-0.2765E»00 0.952BE-06 0.24a3t»01 0.8781E*01 0.1217£*0l 
7  in n.80n!IE«00-Q.1296Et01 0.8470E-06 0.1«14E»0l 0.1670£«01-0.2656E»00 0.9362t-06 0.2D2t>E«01 0.a904E-»01 0.12llE*0l 

7   11 0.B000E*00-0.1331E»01 0.B700E-06 0.1840E*Q1 0.1666E»01-0.2550E*00 0.9205E-06 O.iiabbEtOl 0.9028t*Ul 0.1206E*01 
7   12 O.BOOOE»no-0.1366E*ni 0.B929E-06 0.1865E»01 u.l6fa4E*01-0.2447EtOO 0.9057E-06 0.2b05E»01 0.9150L*01 0.1203E«01 

7   13 O.BOnnE»00-0.1401E»01 0.9159E-06 0.1Ba5E«01 0.16b4E*01-0.23b2E*00 U.B926E-06 0.2b34£»01 0.9245t*01 0.12U1£«U1 

7   14 0.800OF♦00-0.1436E«01 0.93BBE-06 0.1905£«01 0.16b4E*01-0.2259E*00 0.8a02E-Ub 0.2fafc3E»01 0.9343£«01 0.1200E«01 

7   IS 0.80n0E*0n-0.1472E»01 0.961BE-06 0.19?4E*0l U.16b6E*01-O.P170F«00 0.B685E-06 0.2byOE«01 0.9437E*01 0.1200E»01 

7   1ft 0.8000E*00-0.1507E*01 0.9a48E-06 0.1939£*01 0.16b7t»01-0.?087E«00 U.b577E-06 0.27l0E*0l 0.9511£*01 0.1201E«01 

7   17 0.8000E*00-0.1542E«01 0.1008E-05 0.1955E+01 0.16fayE*01-0.?005E*00 0.B475E-0b 0.2731E»0l 0.95a8E*01 0.1202£«01 

7   18 0.8000E*00-0.1577E*01 0.1031E-05 0.19h9E«01 u.l671E*01-0.192faE*00 0.tt377t-06 0.2749t*01 0.9659E*Ul 0.1203£*U1 
7   19 0.80nOE*00-0.1612E»01 0.1054E-05 0.19a0E«0l 0.16f4E»01-0.1H52E*00 U.B285E-06 0.2/63£»01 0.97lbE»Ui 0.120b£*0l 

7   20 O.BOOOE«00-0.1647E*01 0.1077E-05 0.19qiE«01 0.1677E»01-0.1777E*00 O.B196E-Ob 0.277bE*01 0.9773£,»U1 0.1207E+0I 

7   21 n.80nOF*00-0.1f>82E»01. O.llOOE-05 0.2001E«0i 0.1680E»01-0.1706E*00 O.dlloE-Ob 0.2/eaE«01 a.9a24E*01 0.1209E»01 

7   22 O.BOOOE*00-0.1717E«01 0.1123E-05 0.2009E«0l U.16b4E*01-0.1636E«00 0.802BE-0b 0.279bE«01 0.y8b5E.«01 0.1212£»01 

7   23 O.BOOOE»00-0.1753E«01 0.1145E-05 0.2017E*01 0.16B8t*01-0.15b8E*00 0.7950E-0b 0.2804E*01 0.9908£*U1 0.1215E*01 

7   24 0.80nOE»00-0.1788E*01 0.1168E-05 0.2023E*01 0.1692E»01-0.1499E*00 0.7a74£-0b 0.2B09E»01 0.9942E+01 0.1218E^01 
7   25 0.8000E*00-0.1823E«01 0.1191E-05 0.2027E«01 0.1697E*01-0.1431E*00 0.78Ul£-0b 0.2810E*01 0.9967£r»01 0.1223E«01 



CO 
'^ 

I 
«=^ 
00 

CO 

90-39989'0-00*3IE*I*0 lO^S/';"     'Ij ln> "'E281*0 52        / 
90-3*689 "0-00* 366*fO \o*i- ■ •■' !0      ;iH/l"0 *2        / 
90-3S269*0-00»389Sl*0 10»38W 'I   " lO»Jt5/l*0 E2        / 
90-36969°0-00*39E9l*0 !0^3*99Ti' 'o» j;ui'o 22        / 
90-35669 "0-0 0»3S0i.l°0 10^3C9J? _ 1.    -tgro 12        / 
90-3*EO/'0-00»3U'H''0 10^3i. "^^l ■..     =.   .91*0 02        / 
90-3SiO/'0-00*3HS8l°0 10+3t/Si   " M        g t * 0 61        / 
90-3811/"0-0 0♦39261*0 I0^3l/91*0 iO: :, 'c;l*0 Wt         / 
90-3*9U'0-00»3SOOZ*0 10»36991*0 !0 + 3c''5I*0 /I         / 
90-3E12i*0-00*3/HOZ*0 10^3/991*0 10^3/US1*0 91         / 
90-3992/'0-00*30/IZ*0 10^3S99I'0 l0^3ZL<rX'Q 51         / 
90-352EI*0-00♦36522*0 10^3*99l°0 :o^39E*l*0 «l        / 
90-368Ei*0-00^32SE2°0 10^3V991°0 10^310«>1°0 El        / 
90-38S*i*0-00+3i**2*0 10»3*991'0 10^39yEl*0 21        / 
90-36ESi*0-00+30SS2'0 10^3999I*0 10^31EEl*0 11        / 
90-3929/•0-00^39S92*0 10^30/91*0 10+39621*0 01         / 
90-312//*0-00^3S9/2*0 10^3*/91*0 10+31921*0 6           / 
90-31EB/*0-00♦39882*0 10^31891*0 10+39221*0 8           / 
90-3156/*0-00♦3900e*0 I0^3l69l*0 10+31611*0 /           / 
90-3*e08*0-00^32ElE*0 10^3E0/1*0 10 + 355n*0 9           / 
90-3*E28*0-00^3l/ZE*0 10^3/1/1*0 10+30211*0 5           / 
90-310';e*0-0 0^300«E*0 10^3/E/1*0 lO+3S80t°0 *           / 
90-36HS9*0-00^39ESE*0 I0^329/l"0 10+3050l*0 E           / 
90-358/8'0-00♦3659E°0 10+316/1*0 10+35101"0 2           / 
90-30968 * 0-00^361/E-O 10+39281*0 00+386/6*0 1           / 

CO 
I 

CO 

3iVNiab003 IValMONnAO dOr) 



CD 
I 

CASE   3.     M    =  3.0, a=15,e=0,X,=0. 
00 St 

s: r> 

00 

I 

00 



CO 

I 

CO 

o 
00 
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1     7 0.1301E+01 0.2725E»01 0.1304Et01 O.0O0OE»OO 

1    fl 0.13SAE*01 0.2691E*01 0.1345E*01 0.0000E«00 
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00*3519E*0-10*326El°0 10*39652* i) I0*3!I2S1*0 21 2 
00*31E9E*0-10*3/9EI*0 J.0*30iy2*0 lO*.^".' *l*0 11 ?■ 
00*3B*9£*0-10*30*E1°0 lb*3*292*0 \ 0 '   Si: r 'r 1 * 0 01 2 
00*3E/9E*0-10*360Et*0 10*3**92*0 i'J'^3t.-'.El*0 6 2 
00*310/E*0-10*39/21*0 10*39992*0 10*362Et*0 8 2 
00*3Bt/£*0-10*3BE21*0 I0*39692°0 10*36/21*0 / V. 
00*328/E°0-10*3*6tI°0 tO*39E/2*0 10*36221*0 9 2 
00*38EB£*0-tO*30*11°0 10*3*9/2*0 '0*36/11*0 5 2 
00*3906E*0-10*36901*0 10*39*92*0 10*36211*0 * 2 
00«39b6E°0-00*3ElB6*0 10*31262*0 10*30801*0 I 2 
00*3/01**0-00*30528*0 10*3**0E*0 10*30t01*0 i 2 
00*3E*2**0-00*39/*9'0 10*3SB1E*0 00*396/6*0 1 2 

o 

I 

BlVNiaUOOS   nvDlUUNHAO   H03 



^0a   CYLINDRICAL   COORDINATE 

00 
I 

3 I 0.9798E»00 0.3007E*01 
3 2 0.1021E*01 0.2901E»01 
3 3 0.1063E»01 0.2806E*01 
3 4 O.UO*E*01 0.2747£*01 
3 S 0.1146F«01 0.2697e»oi' 
3 (S n.llB8E*01 O.2659E*0l 
3 7 0.1229E*01 0.2628E*01 
3 fl 0.1271E*01 0.2603E»01 
3 9 0.1312E«01 0.25B4E*01 
3 10 0.1354E*01 0.2569Et01 
3 11 0.1395E+01 0.?559E»01 
3 1? 0.1437E»01 0.2551E»01 
3 13 O.H78E»01 0.2545E+01 
3 H 0.15?OE*01 0.2540E+01 
3 15 0.1561E»01 0.2537E»01 
3 16 0.1603e*01 0.2534E<01 
3 17 0.1645E*01 0.2532E»01 
3 IR 0.16H6E*01 0.2530E»01 
3 19 0.1728E*0l 0.2'528E*01 
3 ?0 0.ir69E*01 0.2526E»01 
3 21 0.18nE*01 0.2S24E»01 
3 22 0.185?E»01 0.2522E*01 
3 23 n.lfl9'»E«01 0.2520E*01 
3 24 0.193SE«01 0.2517E»0l 
3 25 0.1977E*01 0.2514E*01 

0.6110E«00 
0.7391E»00 
0.8565E*00 
0.9249E«00 

'0.9838E*00 
0.1028E*01. 
0.l0h5E»01' 
0.1097E«01- 
0.1126E»01- 
0.1152E*01- 
0.1175£*01- 
0.1197E*01. 
0.1217E»01- 
0.1236E»01- 
0.1253E»01- 
0.1269E*01- 
0.128SE»01- 
0.1298E+01- 
0.1311E«01- 
0.1323E»01- 
0.1334E«01- 
0.1343E»01 
0.1353E*01- 
0.1360E«ai 
0.1368E«01 

■0.7073E*00 
•0.6887E»00 
•0.6717E*00 
•0.6604E*00 
•n.6505E*00 
■0.6426E*00 
'0.6361E«00 
0.630aE'i'0a 
0.6267E*00 
0.h234E«00 
0.6209E*aO 
0.6190E«00 
0.6175E*00 
0.6164E«00 
0.6154E»00 
0.6146E*00 
a.6138E*0a 
0.6131E«00 
0.6124E*00 
0.6117E*oa 
0.6109EtOa 
0.6101E»0a 
0.6092E*00 
0.6082E*00 
0.5072E»00 

CIRCUMFERENTIAL ANGLE IN DEGREE =    90.0000 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     1.7733 

fOR   CARTESIAN COOKDINATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
1ft 
17 

18 
19 

20 

21 
22 

0.8000E»00 
0.8000F»00 
0.8000E»00 
0.8000E*00 
0.8000E*00 
o.aoooE^oo 
0.flOOOF«00 
O.BOOOE+00 
0,8000E»00 
0.8000F*00 
0.8000E*00 
0.8000E*00 
0.900 0E*00 
0.8000F»00 
0.8000F»00 
O.BOOOF'OO 
o.8onoF»on 
0.8000F*00 
0.8000F«00 
0.8000F*00 
0.80nOK«00 
o.BonoF'Oo 

0.3202E- 
0.3310E' 
0.3418E- 
0.3526E- 
0.3634E- 
0.3742E- 
0.3B50E- 
0.3958E- 
0.4066E- 
0.4174E- 
0.4282E- 
0.4390E- 
0.4498E- 
0,4ft07E- 
0.4715E- 
0.4R23E- 
0.4931E- 
0.5039E- 
0.S147E- 
0.5255E- 
C.5363E- 
0.5471E- 

06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 0. 
06 
06 
06 
06 0. 
06 0. 
06 0. 
06 0. 
06 
06 
06 

9798E«00 
1013E»01 
1046E«0J 
1079E«0l 
1112E«01 
1145E*01 
1178E*01 
1211E*01 
1244E*01 
1277E»01 
1310E»01 
1343E*01 
1377E*01 
1410E*01 
1443E»01 
1476E*01 
I509E.01 
1542£*01 
1575E*01 
1608E«01 
1641E»01 
1674E«01 

RHO 

0.9865E*00 
0.1086E«01 
0.11B4E«01 
0.1275E*01 
0.1361E»01 
0.143aE*01 
0.1513E»01 
0.1587E*01 
0.1657E*01 
0.1725E»01 
0.1793E*01 
O.ia60E«01 
0.1926E*01 
0.1991E«01 
0.2055E*D1 
0.2119E»01 
0.21R0E«01 
0.2239E*01 
0.2298E»0i 
0.2355E*01 
0.2411E«01 
0.2464E*01 

U 

0.2791E*01 
0.2722E*01 
0.26b7E«01 
U.2616E*01 
0.2580E*01 
0.25b5E*01 
0.2533E*Q1 
0.2518E»01 
0.2506E*01 
0.2497E»01 
0.2492E»01 
0.2489E«01 
U.2488E«01 
0.24a8E*01 
0.2489E+01 
0.24yiE*01 
0.2493E»01 
U.24y5E*01 
U.2497E«01 
U.2500E»01 
U.2502t*01 
0.25U4E*01 

0.7790E*00 
0.7633E+00 
0.7486E«00 
0.7387E+00 
0.7300E*00 
0.7234E«00 
0.717aE»00 
0.7135E»00 
0.7102E»00 
0.7077E*00 
0.7060E+00 
0.7048E+00 
0.7042E«00 
0.7039E+00 
0.7039E«00 
0.7040f»00 
0.7041E*00 
0.7043E«00 
0.7046E+00 
0.704aE*00 
0.7050E»00 
0.7051E*00 

0.!3668E*00 
0.6436E«00 
0.7168E«00 
0.7606E*00 
(l.a004E*0Q 
0.8306E*00 
U.a674E»00 
o.aaooEtOD 
U.y005E*00 
U.9193E+00 
0.9364e*00 
0.'J524£»00 
0.Si675E«00 
U.9820E*00 
U.9953E*00 
0.1007E*01 
U.1019E*01 
U.la30C*01 
0.1039E«01 
0.104BE>01 
0.i057E»01 
O.lObSEtOl 

0.1332E«01 
O.W37E»01 
0.1936E.OI 
0.2UbE*01 
0.2283£*01 
0.2432E*01 
0.2b75E«01 
0.2712E»01 
0.2a38E«01 
0.2yb7E«01 
0.3073£*01 
0.3186£*01 
0.32y3E*01 
0.339bE*01 
0.3496E*01 
0.3b94E'r01 
0.3bB8E*01 
0.377aE*0l 
0.3b6bE«01 
0.3953E»01 
0.403a£«01 
0.4117E»01 

0.8133E,*01 
o.8B9aE»ai 
0.9653E+01 
0.1036Ei«a2 
O.U03E»02 
0.1164E«02 
0.1224£»02 
0.12a3£*02 
0.1339E*02 
0.1393E*02 
0,1448E*02 
0.150JE»02 
0.15b7E*02 
0.1610E«02 
0.1663E+02 
0.l7l6t*02 
0,1767£*02 
0.l816Ei»02 
0.18b4E,*02 
0,1912E*02 
0.19b9E*02 
0.200JE»02 

MA 

a.2003E*01 
0.1938E*01 
0.1Be5E*01 
0.18b2E*01 
0.1826E*01 
O.lSOaE'Ol 
0.1794Et01 
0.1785£*01 
0.17aOE»01 
0.1777E*0l 
0.1778£»01 
0.17a0E»01 
0.1784E*01 
0.1790E»01 
O.1796E*0l 
0.ia02E*01 
Q.iaQBE'Ol 
0.1815E*01 
0.1621E*01 
0.1827E*01 
0.ia33E»01 
0.1b3eE*01 

CO 

CO 
-pi 
I 

-p=. 
00 
-pi 



tO»30H9I*0 
!0*32i9fO 
t0«3»99f0 
IO»39q9fO 
I0*3e*9f0 

IO*3qF9fO 
tO»30E9fO 
I0»3iZ9I'0 
tO*3S?9I*0 
!0«3529f0 
tO»3B29I'0 
IO»3EE9fO 
tO*3T*9fO 
tO*32S9I"0 
tO»30JL9I°0 
t0»3tft9f0 
I0*322if0 
tO»3B9il*0 

80»3in61*0 
Z0*3H«6I*0 
ZO*3Aft9rO 
Z0*30?Bt'0 
ZO*3I081"0 
Z0*3*Sit"0 
ZO*390ifO 
Z0»3R99t°0 
E0*3i091'0 

Z0*3f.0St'0 
ZO*3RS«fO 
Z0*3*0*t''0 
20*305et°0 
ZO*39f.Zl'0 
eo*35EZfO 
zo*'3t/n*o 
zo*3iotro 
20*3*»0l"0 

I0*3iqE»' 

tO»3SBt<>' 

I0»3B6fte' 
I0*3E0f,e' 
!0*3TORE" 
T0t3E69E' 
T0*3ZBt;E" 
I0*3U*E' 
I0*39»EC' 
tO»35tZE' 
tO»3B/nE" 
I0»3eE6?' 
X0>J9llZ' 
tO»3Z09Z' 
tO»30Z*?' 
tO»39E2Z' 

0 00* 
0 00* 

00* 
00* 
00» 
00» 
00* 
00» 
00* 
00* 
00* 
00* 
00* 
00* 
00* 
00* 
00* 
00* 
00« 

3^6ift'0 
3''E/6'0 
3ti96'0 
3909f.'0 
32*Sft*0 
32/*6'0 
3/6Efi*0 
3*ZEft'0 
JtSZb'O 
39ilft'0 
3*606*0 
36006'0 
3E26fl*0 
39tBe*0 
3E0/B*0 
3BSSfi*0 
360*B'n 
3i2lB*0 
362e/'0 

00»3E 
00*3* 
00»3B 
00»3* 
00*31 
00*3E 
00*36 
00*36 
00*32 
00*35 
00*35 
00*39 
00*3E 
00*3E 
00*39 
00*3S 
00*3* 
00*32 
00*3E 

itl'O 
6tl*0 
l*l"0 
**l''0 
I'rl'O 
OSl-O 
ESI'O 
iSl'O 
29I"0 
i9t»0 
Eil'O 
OBfO 
BBfO 
B6f0 
602*0 
*22*0 
0*2*0 
i92'0 
562*0 

lO*3H9*2'n 
t0*3l9*2»n 
lo*3*5*z-n 
I0 + 3B'T*2°0 
I0*32**2'n 
10*3/E*2'0 
tO*32E*2*0 
10*362*2*0 
tO*3B2*2*n 
tO*39?*2*0 
I0*3tE*2'n 
lO*3iE*2"0 
T0*35'>*2'0 
I0*3iq*2*n 
t0*3Ci*2*n 
t0*3S6*2'>0 
10*31252*0 
t0*32952*0 
10*35092*0 

I0*32b'7f;'0 
I0*3/t!*2*0 
!0*3EiE2*0 
I0*39IE2*0 
t0*3/S22*0 
tO»366T2"0 
10*31*12*0 
I0*3t«02*0 
t0*36t02'0 
I0*3i5,6f0 
t0*396BI*0 
I0*3IEet*0 
I0*3C9il*0 
tO«3*69l"0 
t0*3*29l*0 
t0*35*5t*0 
tO*3E9*!*0 
I0*3e/Et*0 
lO*3E62t*0 

10« J9S*,il 'U 
t0*32*2f0 
I 0*36121*0 
10*39611*0 
10*3EilI*0 
10*30511*0 
10*3/211*0 
10*3E01l*0 
10*30801*0 
10*3iS0l'0 
10*3*E0t*0 
10*31101*0 
00*35/86*0 
00*3**96*0 
00*321*6*0 
00*30816*0 
00*36*68*0 
00*3/1/8*0 
00*358*8*0 

Ull- uut /. "U- 
00*3E/l/*0- 
00*36EU/*0- 
00*39069*0- 
00*32//9"0- 
00*38E99"0- 
00*3'»0S9*0- 
00*30/E9*0- 
00*3/E29"0- 
00«3E019*0- 
00*36965*0- 
00*35EBS°0- 
00*320/5*0- 
00*38955*0- 
00*3*E*5°0- 
00*300E5''0- 
00*3/915*0- 
00*3EE05*0- 
00*3668*°0- 

0 U • JII 

uo* ju 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00*30 
00 ►30 
0 0'•30 
00 ^30 
'JO ♦SO 
00*30 

1/ K' • 0 b I 

UUh'O bl 

008*0 /I 
U08*0 91 
008*0 61 
008*0 *l 
008*0 El 
008*0 21 
008*0 11 
008*0 
008*0 
008*0 
008*0 
008*0 
008*0 
008*0 
008*0 
008*0 
009*0 

01 
6 
8 
/ 
9 
5 
* 
E 

2 

1 

OHtJ N 

31VNI0M00D N»1S31MV3 M03 

CO '^ 
I 

CO 

00 

6129*1 =   NM   A,9   OSQIAIa   SONWiSlO   IWlQVd   >IDOHS 
0000*021        =   33b930   NX   3n9N»   nwIlN3«33Hn3MlD 

00*3050/*0-10*39801*0 10*36052*0 I0*3E//1*0 52 * 
00*3150/*0-10*36/0l°0 10*3/052*0 I0*30*/I"0 *2 * 
00*31SO/*0-10*32/Ot*0 10*39052*0 10*3/0/1*0 E2 * 
00*3tS0/*0-10*3590t*0 10*3*052*0 I0*3*i9l*0 22 * 
00*30S0/*0-l0*3/501*0 10*32052*0 10*31*91*0 12 ♦ 
00*3B*0/*0-10*38*01*0 10*30052*0 10*38091*0 02 * 
00*39*0/*0-10*36E01*0 10*3/6*2''0 10*35/51*0 61 * 
00*3E*0/°0-10*30t01'0 10*356*2*0 10*32*51*0 81 * 
00*31*0/°0-10*36I01*0 10*3E6*2*0 10*36051*0 /t * 
00*30*0/*0-10*3/00l*0 10*316*2*0 10*39/*1*0 91 * 
00*36E0/*0-00*3E566*0 10*368*2*0 10*3E**l*0 51 * 
00*36E0/*0-00*30286*0 10*389*2*0 10*301*1*0 *I * 
00*32*0/*0-00*35/96*0 10*388*2*0 !0*3//El°0 El * 
00*3B*0/*0-00*3*256*0 10*368*2*0 10*3E*£I°0 21 * 
00*3090/*0-00*3*9E6*0 10*326*2*0 lO*301Et*0 11 * 
00*3//0/*0-00*3E616*0 10*3/6*2*0 I0*3//2l*0 UI * 
00*320U*0-00*35006"0 10*39052*0 10*3**21*0 6 * 
00*3SEU*0-00*30088*0 10*38152*0 10*31121*0 8 * 
00*38/U*0-00*3*/Se*0 10*3EES2*0 10*38/11*0 / * 
00*3*E2/*0-0 0*390E8*0 10*35552*0 10*35*11*0 9 * 
00*300E/*0-00*3*008'0 10*30852*0 10*32111*0 5 « 
00*3/8E/*0-00*3909/*0 10*39192*0 10*36/01*0 * * 
00*39B*/*0-00*389I/*0 10*3/592*0 10*39*01*0 E * 
00*3EE9/°0-00*39£*9*0 10*322/2*0 10*3E10I*0 2 * 
00♦306//*0-00*39995*0 10*316/2''0 00*386/6*0 1 * 

CSJ 

I 
CO 

31VNI0W00D   IWalHONnAD   HOJ 

10*31581*0 20*'31E12*0 10*325F**0   10*39801*0   00*3050/*0 10*36052*0 
10*3i<7BfO 20*36802*0 10*3t>/2**0   10*36/01*0   00*3l50/*0 10*3/052-0 
10*3E*81*0 20*3/*02*0 tO*3961<r*0   10*32/01*0   00*3I50/*0 10*39052*0 

10*38192*0 10*3E//1*0 90-356/5*0 
10*38952*0 10*30*/l*0 90-3/895*0 
10*3/152*0   10*3/0/1*0   90-36/55*0 

00*30008*0 52 
00*30008*0 *2 
00*30008*0   12 



5 20 0.8000F*00-0.7441E*00 0.1289E*01 0.2536E«01 U.24/5t*0I 0.135bE*00 0.9845E + 00 0.'t321£«01 0.2032E,«U2 0.16b8t«0l 
5 21 0.8000E»00-0.75Y*E*00 0.1312E«01 0.2589E«01 U.2481E*01 0.1339E«00 0.9897E»00 O.'tbOlE+Ol 0.2076E*U2 O.lbyfet'Ol 
5 22 0.8000E*00-0.7708E«00 0.1335E«01 0.2639E*0J 0.2*tt8E*01 0.132*E*00 O.^gifBE^OO 0.ttJ73E«01 0.2ll8£-»02 O.I703E»01 
6 23 0.8000F*00-0.78*2E»00 0.1358E»01 0.26B8E»01 U.2'>9*E*01 0.1308E*00 0.9992EtOO 0.*7*bE + 01 0.21byt*02 0.17UE*01 
5 24 0.8000E»00-0.7976£.00 0.1381E*01 O,2737E*0l U.2500E»01 0.1294E*00 0.1004E»01 0.4819£»01 0.2200E*02 0.17lbE*0l 
5 25 O.8000E*O0-O.aiO9E«0O O.U05E*01 0.2786E«0l 0.2505E*01 0.1279E»00 0.1008E*01 0.4892E»0J 0.224lEr»02 0.1724E»01 

EOR CYLINDRICAL COORDINATE 

03 
I 

CO 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
b 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
6 
5 
5 

8 0 
9 0 

10 
11 
12 
13 
U 
IS 
1ft 
17 
18 
19 
20 
21 
2? 0 
23 0 
24 0 
25 0 

,97nfi; "OO 
,100VL»01 
,I03-;E*01 

.i06o;:»ci 
,1087- '01 
.1114E*01 
,1140E*01 
,1167f*01 
,1194E*0i 
.1221E«01 
.1247E*ni 
.1274F*01 
.1301E«01 

.13?8E*0l 

.13S4E»01 

.13fllE»01 

.1408E*01 

.1435E*01 

.14ftlE*01 

.1488E*01 

.1515F«01 

.1542E*01 

.156aE*01 

.1595E*01 

.1622E*01 

u.?605E«01 
0.2'>62E»01 
n,2^21E»01 
f..:-,'i!iE*01 
fj„::. (3E»01 
0.2457E*01 
0.2445E+01 
0.2437E*01 
0.2431E*01 
0.2428E*D1 
0.2428E*01 
0.2429E«01 
0.2432E*01 
D.2437E*01 
0.2442E»01 
0.2448E*01 
0.2454E«01 
0.2461E«ai 
0.2468E*01 
0.2475E»01 
0.24B1E«01 
0.2488E*01 
0.2494E«ai 
0.2500E*01 
0.2505E*01 

0.5304E*00- 
0.5702E»00- 
0.60fllE*00- 
0.6289E*00- 
0.6489E«00- 
0.6645E*00- 
0.6786E»00- 
0.6899E*00- 
0.7008E*00- 
0.7109E*00- 
0.7202E*00- 
0.7285E»00- 
0.7369E+0n- 
0.7452E*00- 
0,7528E*00- 
0.7597E»00- 
0.7666E+00- 
0.7733E»00- 
0.7795E»00- 
0.7848E+00- 
0.7901E*00- 
0.7950E*00- 
0.8000E«00- 
0.8044e*00- 
0.8089£*00- 

0.6472E«00 
n.6377E*00 
0.62B&E*00 
0.6223E*00 
0.61fi7E«00 
0.6126E+00 
0.6092E«00 
a.606aE«00 
a.605aE«oo 
0.603aE»00 
0.603lE*00 
0.60?9E*00 
0.6031E*00 
0.6D37E*0D 
a.6044EtOO 
0.6D54E*00 
0.6064E«0D 
0.6075E*00 
0.6086E*D0 
0.6097E*00 
0.610aE«00 
0.61iaE*00 
0.6129E»00 
0.6138E»00 
0.6147E*00 

O 
-I 
TO 

00 

45. 

CIRCUMFERENTIAL ANGLE IN DEGREE ='  H50.0000 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     1.5313 

FOR CARTESIAN COORDINATE 

N HHO HA 

n.aoooE 
0.8000E 
0.8000E 
0.8000E 
o.sonoE 
D.8000E 
D.8000E 
o.eoooE 
0.8000E 

in 0.8000E 
11 0.8000E 
12 0.8000E 
13 0.8000E 
14 o.aonoE 
15 o.4nnofr«on- 

00- 
♦ 00- 
♦ 00- 
♦ 00- 
♦ 00- 
♦ 00- 
♦ 00- 
♦00- 
♦ 00- 
♦ 00- 
♦00- 
♦00- 
♦ 00- 
♦ 00- 
00- 

0.a485E^00 
0.8684E^00 
o.e8a3E^oo 
0.9082£^00 
0.9281E^00 
0.9480E^00 
0.9f.79E^00 
0.9e78E^00 
O.lOOSE^Ol 
0.1028E^01 
0.in48E^01 
0.1067E^01 
0.1n87E^01 
0.1107E^01 
0.1l?7E^01 

0.4899E^00 
0.5014E^OO 
0.5129E.0O 
0.5244E^00 
0.5359E^00 
0.5473E^00 
0.55B8E^00 
0.5703E^00 
0.5818E^00 
0.5933E^00 
0.6048E^00 
0.6163E^00 
0.ft278E^00 
0.ft393E^O0 
n.6S08E^nO 

0.1562E^01 
0.1634E^01 
0.1706E+01 
0.1779E+01 
O.lBSOE^Ol 
0.1912E^01 
0.1974E^0l 
O.?O37E^01 
0.2097E^01 
0.21'i2E^01 
0.220aE^01 
0.22ft5E^01 
n.23?lE+01 
0.2373E^01 
0.24?5E^01 

0.2479E^01- 
U.24ii2E + 01- 
0.2426E^01- 
0.2411E^01- 
U.239BE^01- 
0.23b9E^01- 
U.23B3E^01- 
0.23a0E^01- 
0.2379E^01- 
0.23blE^01- 
0.23b3E^01- 
U.2388E^01- 
0.2394E^01- 
0.2401E+01- 
0.2409E+01- 

0.2547E+00 
0.2725E+00 
0.2899E^00 
0.2972E^00 
0.3045E^00 
0.3100E^0a 
0.3150E^00 
0.3180E^OO 
0.3213E^OO 
0.3245E^U0 
0.3274E^00 
0.3294E^00 
0.3317E^00 
0.3342E^00 
0.33b4E^00 

O.5663E^O0 
0.5719E+00 
O.e>776£^00 
O.S7BaE^OO 
a.5802E^00 
O.bSlBE^OO 
0.5828E^00 
0.5835E^00 
0.5846E^0a 
0.bab2E^00 
0.5878£^00 
0.b892E^00 
0.5909E^00 
O.S931£^00 
a.b953e^oa 

0.2916E^01 
0.3O74E^0l 
0.3232E^01 
0.3391E^01 
0.3b4lE^0l 
0.3b68E^0l 
0.3795E^01 
0.3921E^01 
0.4037£^0l 
0.4139E^0l 
0.424lE^01 
0.4344E^0i 
0.4439E+01 
0.4S25E^01 
0.4bl2E^01 

0.1239E+02 
0.1292Et»02 
0.1346E*02 
0.1402E+02 
0.1457E^02 
0.1504E+02 
0.15t>3E^02 
0.1602E+02 
0.1fa49£*02 
0.1b93£*02 
0.1737E^02 
0.17b4E+02 
0.1828E^02 
0.ia70£«02 
0.1914£*02 

0.1581E«0l 
O.lSblE^Ol 
0.1542E^01 
O.1529E^0l 
O.ISIBE^OI 
0.1512E^01 
O.lSOBE^Ol 
0.150bE^01 
O.lSObE^Ol 
0.1507E^01 
O.ISIOE^OI 
0.1515E^01 
0.1520E^01 
0.1527E^01 
0.1536E^01 
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7   23 0.8000E*00-0.1460E»01 0.9541E-06 0.2a71E*0i 0.24a4E*0 1-0.5 39 0E»0 0 0.157BE-05 0.bJ86E*0l 0.2274£(»02 0.1569E*0l 
7   2* O.BOOOF*00-O.U82E«01 0.9683E-06 0.2915E«01 0.2494£*01-0.5397E*00 0.15B2t-05 0.b447E*01 0.23X1E+02 0.1578E*01 
7   25 O.BOOOE*00-0.1503E«01 0.9826E-06 0.2959E»01 0.25U4E»01-0.5405E*00 0.1586E-05 O.S510E*01 0.234BE*02 0.1587E»0l 

fOR CYLINDRICAL COORDINATE 

I 

7    1 0.9798E*00 0.2434E«0l 0.4928E+0D-0.1192E-05 
7    2 0.1002E«01 0.2412E*01 0.5043E»00-0.1191E-05 
7    3 0.1023E«01 0.2390E*01 0.5158E*00-0.1190£-05 
7    4 0.1045E»01 0.237aE»01 0.5177E»00-0.1186E-Ob 
7    5 0.1067E*01 0.2368E«01 0.5204E*0 0-0.1184E-05 
7    ft 0.1089E*01 0.2363E»01 0.522BE*00-0.1183E-05 
7    7 0.1111E*01 0.2359E«01 0.5249E»00-0.11fl2E-05 
7    8 0.1133E*01 0.2359E»01 0.5251E*00-0.1iaiE-05 
7    9 0.1154E«01 0.2360E*01 0.5260E»00-0.1181E-05 
7   10 0.1176E*01 0.2363E«01 0.5274E«00-0.1183E-05 
7   11 0.1198E«01 0.2367£*01 0.5285E*00-0.1184E-05 
7   12 0.1220E«01 0.2374E»01 0.52B9E«00-0.1186E-05 
7   13 0.1242E»01 0.2381E»01 0.529BE«00-0.1189E-05 
7   14 0.1263E«01 0.2390E»01 0.5313E«00-0.1192E-05 
7   15 0.12B5E*01 0.2399E»01 0.5326E»0 0-0.1196E-05 
7   16 0.1307E»01 0.2409E«01 0.5334E*0 0-0.1199E-05 
7   17 0.1329E»01 0.2420E«01 0.534 5E*00-0.1203E-05 
7   18 0.1351E*01 0.2430E»01 0.5358E»00-0.1207E-05 
7   19 0.1372E*01 0.2441E»01 0.5358E♦00-0.121lE-05 
7  zn 0.1394E»01 0.2452E*01 0.53^1Et00-0.1214E-05 
7   21 0.1416E+01 0.2463E»01 0.5376E^00-0.1218E-05 
7   22 0.1438e»01 0.2473E*01 0.5383E^OO-0.122ZE-05 
7   23 0.1460E*01 0.2484E»01 0.5390E^OO-0.1226E-05 
7   24 0.14a2E»01 0.2494E*01 0.5397E*00-0.1229E-05 
7   25 0.1503E»01 Oi2504E*01 0.5405E^O0-0.1233E-05 
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0.7bllU>01 D.71J0E+02 0.3079E»Ul 
0,tt3sBfctnl 0.79by£>02 0.31bUE*01 
0.yU43t»0l O.HHal£*02 0.3234E*Ul 
o.9nJt*ni 0.98bd£f02 0.330lt♦Ol 

s: 
<r> 

—I 
?o 

(DO 
-P=" 

1 
-P^ 
CO 

-09   rVLt   '^RTCOL   rOO'iTMATE 

MX 

1     O.Q7a^r»nO 
'    0.10T>i(^*ni 
•  n.inopr*oi 

'.    n.n'iB-^tOl 
•-,  o.i?n4rtni 

0.1 ?«.ot ♦ni 
■   n . 1 31 f,f ♦ni 
1   n,i37it,ni 
■    0 , 1 4PTt *oi 

] ■^   n , ] 4m("*0i 
11     O.ISTPttOl 
1 '    n . 1 'insr«01 
11   0,1 fc";)   ♦0) 
1        0.1707=»01 
1      n.1 7M1 *ni 
1       0.1-119'-»ftl 
] '   0.1 P7^' toi 
!      0.19311-.01 

fl.SB33F*nl 
n.'i4M7F.ol 
o.s?f,9F*ni 
0.S1OfF.OI 
0.43S7F*01 
o.43noFtoi 
0.4«3ftF.ni 
n.47^3F»01 
n.47hRF»ni 
n.47SOF»01 
0.4 »43F«0 1 
n.4744F»01 
0.4741'-:*01 
0.47S4F»01 
0.47f,OF*01 
n.47',3'- .ni 
n.47f.4Ftfll 
n.47isiF toi 

n.l'PHFtOl 
n.l!317F*01 
o.?i-3'^*ni 
n.?351'^*ni 
Oi?S77F.nl 
0.?734F»Ol 
0.2872'^.ni 
n.?919f"*01 
n.iURF.oi 
n.33ii?r»ni 
n.3j«?p.oi 
0. 344H(^»nl 
o.3S49F*ni 
n.3'S46F»oi 
0.3737F»01 
0.3HP1C,01 
0.3B3«f^tnl 
0.39'.HF*ni 

o.no'iEtoi  0. 
0.1?16E*01 i;. 
0.11»^OE»01   I'. 
o.ui6e»oi 'I. 
O.10''3t*01 iJ. 
O.insHF^Ol 0. 
0.103HE»01 '). 
0.10?2E»01 u. 
o.inUE»oi   0. 
0.in0 2E»01 '). 
0.99S4E»OU    ". 
o.9qn3E*oo   I . 
0.9MA?E»00    ')■ 
o.oB^e,F»oo o, 
o.97';iE*oo  ". 
0,97S3E»00 ii. 
0.9711E*00 U. 
'1.9(S^3E*00   u. 

?90>^F»nl 
PStibF^Ol 
2423F»01 
?31bF*0 1 
22*t>F«01 
22UlE*ni 
21/Ht»01 
21 71F ♦ 0 1 
21 7dE + ni 
2197F»ni 
222hF♦ni 
?2faU*01 
2302F«0l 
234bF*01 
23911to I 
?434e*01 
24/2E»01 
250bE*01 
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IIM?T   roc)   F    AMD   MO^F^iT   OM   THF   BLUNT   NISP   CAP 

'ISr.   FR,   Tra ft)it«L                           NIR^^AL SMt                                i^DLL                           YAW                             PITCH 

ft. 'nnnmF»no n.r^n^BF + oi o.l/SQ-^TFtn^ -n,li^93i-it.*ol o.n^ni/'.E-l* 0.834J29E«01 0.175y57E + 0i 
n,'.^->an'\r^nn n, 1 f n73«.Fto? n.??sn?nF*n? -n. io7Jb*t*o^ -n.'iHi 7'n£-i4 u. in7 J64E + o<e 0.??5U2nttO^ 
n.^l=;<.Tr'F.(in o. i-»7Sf,tF«03 o.psiiniFtn? -n.i?o/4(itto<? n.i7isRh£-iJ u. i ?()740E«02 o.2'i3io<iE-f02 
n, <iip<; .if.-.na <).^^^H^■\F*ny n.?473«iFtfi? -n.UBOjjt*o<; -n.s )7H^HE-I* U. 1 iH03oE*o<e O.?4/383E»U<; 

n,>7'^7i-,c,n') n.«,a7^flPF*n? n.?n^07?Ftn? -n.99317.Tk»01 n,-'-.frs?lE-l* U.'<^-<175E*01 U.?()607?E*U£; 
n.i7QS'Tr,nn n.qosf,??F*o5    ,   o. 1412()',F*np -n.6/371iit..(il n.n'm^E-13 U.673/10E*01 0.141^0ftE♦0£! 
0.1(1'-) inF^nO 0.7nhH37F«nP 0.74-n91F*ol -0.35460/1:.nl n . <On<.S 1 E-1 4 U.354f)U7E*01 0.743391E*"! 
n.!.sa4 iiiF.ni 0.'i44774r»n3 n.?'^74?1F»ol -0.122MUJt*01 -0. <,sn ?>if,E-1 b U.1??'109E*01 0.2S74H1£*01 
n.nt;s   nr.nl 0. 3<:,l ft33E*n3 n , 3SP?=) 7F* on -o. 1 S80/attOU -n.? <4of,<,E-) 6 U.lSn07HE»nU 0.3^2297E*00 

.    O.nftnnniFinn o.nrinnnnF.nn 0.nr)noonF«no n.OOOOOUttOO n. OOOOOOE + QO O.O0O0O0E*00 U.0O0O0OE*U0 

TriTni    Fn irr   »Nn   'iriMFKij 
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z: o 

CO fl»rA| NnR>^Al. Sine ^OLL YA.( DITCH —I 
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■vj n.«-«,71 ; »F.nP (l,lr,p-)<,f,F»1?      _o, q ] 794';F ♦ 01 n.6731^/f-14 n . cj 17M4')E ♦ (11 u.U?3a6E»u2 

P   T                              niSTflMCF                   AXIM riHCUflF-HENriAL 

n.onnnnn' --nn o.nMosif.oi o . 1 O'in'.'^F.ni -o.29344i.rt toi) 
n.-'i";')  F.no n. 1/6f.7nctni n.^o?49'Ftoo -n.42f>.<0-n.*ou 
0. )n47 .inr .ni n.l'^43nF*in n.^nT4'<nF*no -n.3S2 jsii.»Ou 
ft. 1 ^70 .(iF.n I n, 1 Tfl7iPF*oi n.443)n'iF*nn -n.22':»727r-*ui) 

, n.?()04»'>F.ni n.iin?S4F.(n o.3<ii (Sft'.F.on -n. uo3-:*vit.»no 
ft.5M7Q'iF.ni n.)p71 7)F»ni n. ?7=i73TFt'io -n. 1 551 7hr--o 1 
n.1141     iF.nl ft.l-'Mh^riFtOI n,3??7fl4F*no n.«0433/t-01 
ft.'ft'.'ii " ,ni (i.nsST.F»ni n.^>^'t37^F»nn n,l92'i2u«ou 
ft.', 1B«'JPtOl (I. 1'.fl7qnF»01 n.'Sn-)3'4F + on n.31Sil9-)r,*0U 
n.'.7iPnF»ni ft. 1 f.yft?nE»ni 0.73'^3'^7f^*nft ft.423l2iif.*ou 
n.^p^s^i-'F.ni n.l)3io'i'^«ni n.qoqinFton n.3f,b'yh^t*ou 
n.i7sq^siF.ni n.?n74()7F*ni O.l l()0'?7F«nl 0.559UlbL-01 
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en 
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I 
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MACH NUMRER = 10.00 
bPECIFIC HEAT RATIO =  l.«0 
•JMAX =    2fl KMAX =    13 
STARTING LOCATION X = 0.800 
ANGLE OF ATTACK IN       DEGREE = 15,000 
STARTING PLANE MESH DISTRIBUTION, MMAX =     7 
CF=10000.0000 
NORMALIZED DISTANCE BETWEEN BODY AND SHOCK 
0.0000E*00  0.4167E-01  0.8333E-01  0.1250E*00 
0.4I67F*00  0,4Sa3Et00  O.SOOOE^OO  0,5417E«00 
0,8333E»00  0,8750E»00  0.9167E»00  0,9583E*00 

NMAX 25 

0,1667E*00 
0.5833^*00 
0,1000t«01 

0.2083E+00 
0.6250E«00 

0.2500E*00 
0.66b7E*00 

0.2917E*»0 
0.7083E«00 

0.3333E»00 
0.7500E*00 

0.3750E«00 
0.7917E«00 

/////STARTING PLANE FLOW FIELD///// 

CIRCUMFERENTIAI ANGLE IN DEGREE =     0.0000 
SHOCK RADIAL D   ANCE DIVIDED BY RN =     1.7*80 

DO 
I 

00 

FOR   CARTESIAN   COO'IDINATF 
00 

o 

N 

1 
2 
3 
A 
5 
6 
7 
8 
9 

10 
11 
12 
13 0 
14 0 
15 0 
1ft   0 
17 
18 
19 
20 
21 
22 
23 0. 
24 0. 
25 0. 

.8000E»0 

.SOOOE'Pii 

.BOOOE'1,3 
•BOOOE'OO 
.8000E*00 
.80nOE*00 
.80nOF«00 
.80nOE«00 
.fl000E«D0 
.BOnOE*00 
.SOOOE^OO 
.80aOF*00 
.aoooE«oo 
.8000E«00 
.B0O0E*O0 
.8000E*00 
.BOOOE«00 
.8000F+00 
,BOO0E»0O 
.8000E*00 
,80onE«00 
.800nE«00 
flnooE*oo 
8000E«00 
BOOOE'OO 

■.9798E»00 
0.1012E*0l 
0.in44E*01 
0.1076E»01 
0.110aE«01 
0.1140E*ai 
0.1172E*01 
0.1204E*01 
0.1236E»0l 
0.1268E*01 
0.1300E»01 
0.1332E*01 
0.n64E*01 
0.1396E»01 
0.1428E+01 
0.1460E*01 
0.1492E«01 
0.1524E+01 
0.1556E»01 
0.158aE»01 
0.1620E»01 
0.1652E«01 
0.16S4E*01 
0.1716E«01 
0.1748E*01 

O.OOOOE^OO 
O.OOO0E*OO 
0,OOOOE'fOO 
0,0000E«00 
O.OOOOE-fOO 
O.OO00E«OO 
O.OO00E*0O 
O.OOOOE«00 
O.OOOOE*00 
O.OOOOEtOO 
O.OOftOE»00 
O.OOOOE^OO 
O.OOOOEtOO 
O.OOO0E*0O 
0.0000E«00 
O.OOOOEtOO 
0.0000E«00 
o.ooooE«oa 
O.OOOOEtOO 
O.OOOOE«00 
O.OODOEtOO 
o.aoooE*oo 
0.0OOOE»OO 
O.OOOOEtOO 
O.OOOOE'tOO 

RHO 

0.4941E«00 
0.5952E»00 
0.6929E»00 
0.7844E«00 
0.8718£«00 
0.9544E«00 
0.103SE*01 
0.1121E*01 
0.120BE*01 
0.129aE«01 
0.1396E»01 
0.1498E*01 
0.1613E«01 
0.1737E*01 
0.1B79E«01 
0.2033E«01 
0.2213E*01 
0.2417E»01 
0.264aE*01 
0.2917E«01 
0.3217E*01 
0.35a6£*0l 
0.3975E*01 
0.4458E*01 
0.4937E«01 

U 

0.9468E*01 
0.9146E»01 
U.8859E»01 
0.8674E*01 
0.8514E*01 
U.83a8E*01 
U.8285E+01 
U.8202E+01 
0.8138E«01 
U.80a6E«01 
U.8052E«01 
0.a027E*01 
O.a016E*01 
0.80UE»01 
U.a017Et01 
U.8032£«01 
0.80b2E»01 
U.8076E*01 
0.8104E*01 
0.8139E«01 
U.B172E*01 
0.8203E»01 
0.8233E*01 
0.8261E»01 
U>82a8E«01 

0.1931E*01 
0.2453E*01 
0.2931E+01 
0.3232E«01 
0.3499E*01 
0.3716E*01 
0.3910E«01 
0.4083E+01 
0.4244E»01 
0.4397E*01 
0.4541E«01 
0.4679E*01 
0.4817E»01 
0.4953E«01 
0.5087E*01 
0.5218£»01 
0.5350E»01 
0.S484E«01 
0.561SEt01 
0.5743E.01 
0.5870E«01 
0.5997E*01 
0.6122£*01 
0.623bE«01 
a.6349E*01 

0.0000E«00 
O.OOOOE-tOO 
O.0OOOE«OO 
o.aoooEtoo 
O.OOOOE^OO 
0.0000E«0O 
0.0000E«00 
O.OOOOE^OO 
O.OOOOEtOO 
0.000OE«OO 
O.0O0OE*OO 
a.ooooE«oo 
O.OOOOE^-OO 
O.OO0OE*O0 
0.0000E'»00 
0.O0O0E«O0 
0.0O00E«O0 
O.OOQOE*00 
O.OOOOE^OO 
O.OOOOE'OO 
O.OOOOE^OO 
o.aooo£«oo 
O.OOOOE'OO 
o.ooooE*ao 
O.OOOOE'OO 

0.37a4E*01 
0,4877E«01 
0.5914E*01 
0.6U46E«01 
0.7720E«01 
0.8b2bE*0l 
0.9302£»0l 
0.1U05E«a2 
0.107a£*02 
O.U50E*02 
0.1221E«02 
O.I293E«02 
0.1366E«02 
0.1441E+02 
0.1519E,02 
0.1598£»02 
0.1685E*02 
0.1777E*02 
0.1875£«02 
0.1VB1E*02 
0.2096E*02 
0.2229E»02 
0.2367£*02 
0.2530E.02 
0.2692E*02 

0.32b3Ei»02 
0.38a3E<*02 
0.4494E*02 
0.5071E«02 
0.5624E*02 
0.bl48E«02 
0.66aiE«02 
0.7219E+02 
0.77B8Ei»02 
O.a374£*02 
0.9022E,»02 
0.9700t*02 
0.104B£>«03 
0.1131£»U3 
0.1228Ei»03 
0.1333Ei»03 
0,1457£*03 
0.159a£*03 
0.175aE*03 
0.1945E+03 
0.21S4E»03 
0.2413E*03 
0.26b5£i»03 
0.3026Er»03 
0.3364£*03 

HA 

0.2951E*01 
0.2796E*0l 
0.2700£«01 
0.264aE*01 
0.2614E*01 
0.2594E»01 
0.2586E*01 
0.2585£«0I 
0.2596E*0l 
0.26I3£»01 
0.2641E«01 
0.2673E*01 
0.2716£«0l 
0.2764£*01 
0,2B23E*01 
0,2887E*01 
0.2961E*0l 
0.3043£«01 
0.3131E*01 
0.3230E*01 
0.3332E»01 
0.3445£*01 
0.3553£»01 
0.3671E*01 
0.3778E*0l 

00 

I 
-e=. 
00 



10->35£9E''© 
0o3eiSE"0 
0»309*E*0 
0*3it;EE'0 
0»30q2E*0 
0»3E5tE*0 
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ZD»3fliIZ*0 
Z0*3S80Z*0 
Z0»3966T0 
Z0*3906l*0 
Z0»3*tBf0 
Za*30Zif0 
Z0»3»Z9f0 
Z0»36Z9t"'0 
ZO'SEZOI-O 
Z0»3»tEf0 
Z0*366Il'0 
Z0»3E801°0 

10»369*«°0 
tO»3i9E**0 
10*39iZ»"n 
t0»3iil**0 
t0»38/0»>*0 
tO»3l86E*0 
I0»3»88E"0 
10»39eiE'0 
I0»3989C*0 
I0*3899E'0 
10«3E6*E*0 
10»396EE'0 
!0*3i6ZE*0 
tO*366IE*0 
t0*3Z0lE*0 
tO*3000E*0 
t0»396ez*0 
t0»3iBiZ*0 
!0*39/9Z*0 
!0*3Z99Z*0 
10«3ZZ*Z'0 
10«369ZZ'D 
10»30tlZ*0 
I0»3/e8t'0 
IO»3iS9fO 

tO*39l*Z'0 
tO*3i6eZ'0 
tO»36itZ*0 
tO»309EZ°0 
tO»3t»EZ-0 
I0*3ZZEZ»0 
t0»3E0EZ'0 
I0»39BZZ°0 
10»369ZZ'0 
t0»3<>SZZ"0 
10*30*ZZ'0 
I0*3ZZgZ'0 
to'Sgizz-o 
T0»3/0ZZ*O 
I0*300ZZ*0 
t0«396lZ"0 
T0»3Z61Z"0 
I0*3Z6lZ*0 
I0*3E6IZ'0 
IO*366lZ''0 
t0«390ZZ*0 
t0*3/lZZ'0 
t0»3tEZZ*0 
10»3»92Z'0 
lO'SSiZZ'O 

10»3E0*8'0 
t0»30OE8'n 
tO»39iZB'n 
10»3ItZ8'n 
lO*39»lB'n 
I0»3tB08*n 
t0»3it08*n 
10*3896i*n 
10»3I06i«0 
I0*3l98i'n 
ta*3*08i"n 
I0*399ii*n 
tO*30Ei/*0 
It)*3*oli*n 
I0»39fl9i'0 
T0»39/9i'n 
lO»3Zi9/'0 
t0*3ZB9i'n 
tO*3669i'0 
lO*3EE/i*0 
10*3<7LLI'0 
!0»36E8f'0 
I0»3E16i'n 
I0»3EE08'n 
t0*3I9lB*0 

n 

I0»39bI9'0 
t0«366i**0 
!0»3Z0*»'0 
10»39ZO*«0 
t0»309iE'0 
tO»3B6»E''0 
tO»309ZE''0 
tO»36EOE''0 
tO*3Z*9Z'0 
tO«3899Z*0 
tO»3809Z*0 
tO»3»9EZ'0 
tO»3Z£ZZ'0 
tO*360lZ'0 
I0*3*66I*0 
t0*38«8l'0 
I0*38Bil'0 
T0«3t69I''0 
t0*3/69f0 
lO»390SfO 
I0»3el»l'0 
TO»39ZEfO 
tO»3EEZt''0 
10»30*ll*0 
I0»3i*0f0 

OHtJ 

IO»309*I'0 90- 
t0*30**l'0 90- 
lO'SOZ^t'O 90- 
tQ»300»t°0 90- 
t0»30BEf0 90- 
tO*309El'0 90- 
tO»30»El'0 90- 
10*30ZEI'0 90- 
10»300EI*0 90- 
10*30BZI*0 90- 
tO*309Zl"0 90- 
tO*30*Zl*0 90- 
I0»30ZZI*0 90- 
tO*300Zl'0 90- 
I0*30BII'0 90- 
t0»309lf0 90- 
I0*30*ll'0 90- 
I0»30ZIl'0 90- 
t0»300n*0 90- 
I0»30B0I*0 90- 
10*3090I«0 90- 
tO'SO^OfO 90- 
I0«3020l*0 90' 
00*38666*0 90' 
00t386i5*0 90' 

•» ' 
Z 

:iOLL<r-0 00*JUUUB°0 bti 

3S0i**0 00»30U08°0 *z 
36E9*'0 00»3000fl*0 EZ 
3*Z9**0 00»30008°0 EE 
3609**0 OOt3000B°0 IZ 
3E*»**0 00*30008*0 OZ 
38iE**0 00*30008*0 61 
3EIE**0 00*30U08°0 91 
3i.*<;**0 00*30008*0 it 
3Z8l**0 00*30009*0 91 
3i.n**0 00*30009*0 9t 
3t90*»0 00*30008*0 *l 
3986E*0 00*30008*0 Et 
3tZ6E*0 00*30009*0 Zt 
3S9BE*0 00*30009*0 11 
306iE*0 00*30009*0 Ot 
39ZiE*0 00*30008*0 6 

■3699E*0 00*30009*0 8 
■3«69fO 00*30009*0 L 
■36Z9E*0 00*30008*0 9 
■3E9*E'0 00*30009*0 9 
-386EE'0 00*30008*0 ♦ 
•3EEEE*0 00*30008*0 E 
-3i9dE*0 00*30009°0 Z 

-3Z0ZE*0 00*30008*0 I 

31*NI0MOOD  N«IS3iM»3   tiOi 

969»°l =   NM   AB   03ai/Ma   -ONWISIO   n*ia*a   )I00H«; 
0000*06 =   33a93a   NI   JTJNV   1WIlN3M3JHn3Ml3 

lO*3I90Z*0-tO*396ES*0 10*36*: "O tO*-^EB91*0 9Z E 
tO*36*OZ*0-TO*3!6Z9*0 10*3201'."") I0^:«591*0 *Z E 
tO*3Z£OZ°0-lO*399l9*0 I0*399c:8"0 i0»:i.t:91*0 EZ E 
tO*3*ZOZ*0-lO*3li09*0 10*390Z8*0 lO*3H09t*0 ZZ E 
tO*3IlOZ*0-IO*3996»*0 10*39910*0 10*JEy<7l°0 IZ E 
tO*3866l*0-tO*3l»8»*0 I0*390te*0 tO*L'ir,»l°0 OZ E 
I0*3986l*0-l0*39Zi¥*0 10*39908*0 io»jee<?i°o 61 E 
|0*3*i6t°0-tO*3lI9»°0 10*31108*0 10*3i01>t'O 81 E 
tO*3E96!*0-tO*3E6***0 10»3U61°0 10*3ZBErO il E 
tO*3E96I*0-lO*3i/E**0 tO*39E6i*0 10*3i.9El°0 91 E 
tO*3*«6l*0-tO*3E9Z»*0 l0*3906i*C 10*3ZEE1°0 91 E 
t0*3/£6l*0-t0*39*l**0 10*3Z89i°0 10*3/0Et°0 ♦ 1 E 
t0*3IE6I*0-l0*31Z0**0 t0*3999i*0 io*3i8zro El E 
I0*3/Z6l"0-10*3906E*0 10*3l98i«0 10*399Z1°0 Zl E 
I0*39Z6I*0-t0*389i.£*0 10*3E98i*0 10*31EZl*0 11 E 
tO*39Z6l*0-!0*3*99E*0 10*39i8i"0 10*390Zt*0 01 E 
T0<>39Z6t*0-I0*3*E9E*0 I0*3668i*0 lO*3lBn*0 6 E 
tO+3EE6l*0-tO*3i6EE*0 lO*39E6i*0 10*39911*0 8 E 
T0*30»6l*0-10*3E9ZE*0 10*3*8bi'0 10*31Elt°0 I E 
I0*3096l*0-10*3160E*0 10*30908*0 10*39011*0 9 E 
TO*3E96t°0-lO*39t6Z*0 40*30E18'0 10*30801*0 9 E 
I0*3TB6l'0-10*3*0iZ*0 10*36EZB'0 I0*3990f0 * C 
t0*3000Z*0-|0*39Z*Z*0 10*3E9EB*0 10*30E0l*0 E E 
tO*30EOZ*0-10*38ElZ''0 10*39998*0 10*39001*0 Z E 
IO*3Z902*0-IO*3t8il*0 10*3»9iB*0 00*396i6*0 1 E 

CM 
CTl 

I 
CO 

31»Nl0b003   IVOIMONnAO   «0J 



FOR CYLINDRICAL COORDINATE 

OO 

1 0.97q8E:»00 0.8161E*01 0.1657E*01-0.2278E«01 

? 0.999aE*00 O.B033E«01 0.18fl7E*01-0.2254E*01 

3 0.1020E«01 0.7913E«01 0.2110E*01-0.2231E*01 

4 0.10*0F*01 0.7839E»01 0.2269E*01-0.2217E»01 

5 0,1060E*01 0.7774E*01 0.2422E«0l-0.2205E*0l 

6 0.1080E*01 0.7733E«01 0.2552E»01-0.2l99E«0l 

7 0.1100E«01 0.7699E»0l 0.26 76E+01-0.219 3E*01 

8 0.1120E*0l 0.7682E»01 0.2787E*01-0.2192E*0l 

9 0.11*OE*01 0.7672E«01 0.2896E«01-0.2192E*0l 
10 0.1160E»01 0.7676E«01 0.3000E*01-0.2195E*01 

U 0.11fl0E*01 0.7685E«01 0.3102E*01-0.2200E»01 

\? 0.1200E»01 0.7704£«0l 0.3199E«01-0.2207E*0l 

13 0.1220E*01 0.7730£*01 0.3297E»01-0.2216E»01 

1* 0.12'f0E*01 0.7765£*01 0.3395E*01-0.2227E*0l 

15 0.1260E*01 0.7804E+01 0.3493E*01-0.2240E*01 
16 0.1280F*01 0.7851E«0l 0.358eE»01-n.2254E*0l 

17 0.1300E*01 0.7901E*01 0.3686E»01-0.22ft9E«0l 

18 0.1320E*01 0.7958E*01 0.3785E*01-0.22fi6E»01 
19 0.1340E*01 0.8017E«01 0.3884E«01-0.2303E*01 

20 0.13hOE*01 0.8081E*01 0.3981E*01-0.2322E*0l 

21 0.13flOE*01 0.8145E»01 0.4078E*01-0.2341E«01 
22 0.1400E*01 0.8211E«01 0.4177E*01-0.2360E*01 

23 0.1420E*01 0.a276E*01 0.4275E*01-0.2379E*0l 
24 0.1440F*01 0.8340E«01 0.4367E»01-0.2397E*01 
25 0.1460E*01 a.8403E«01 0.4459E»01-0.2415E»0l 

CIRCUMFERENTIAL ANGLE IN DEGREE =   120.0000 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     1.3675 

FOR CARTESIAN COORDINATE 

HHO MA 

5 1 0.eOOOE*00-0.4e99E*00 0.8485E^00 0.1458E^01 0.7637E^01 0.865BE+00 0.2296E^01 0.1721E^02 0.8994t*02 0.1973E^01 

5 2 O.BOOOE*0 0-0.49aOE«OQ O.B625E^OO 0.1543E^01 0.7571E^01 0.7878E^00 0.2409E^01 0.1831E^02 0.9496Ei^02 0.1959E^01 

5 3 0.8nOOE»00-0.5061E«00 0.8765E^00 0.1629E^01 0.7510E^01 0.7117F^00 0.2520E^0l 0.1941E^02 0.1001Er»03 0.1947E^0l 

5 4 0.B000F«00-0.5141E»00 0.8905E+00 0.1721E+01 0.7480E^01 0.6583E^00 0.2602E^01 0.2054E^02 0.1057£*03 0.1944E^0l 

5 5 0.8000E*00-0.5222E.OO 0.9045E^OO 0.1812E^01 0.7453E^01 0.6069E^00 0.2683£^0l 0.2164E^02 0.1U3E*03 0.1943E^01 

5 6 0.800 OF♦00-0.5303E«00 0.91B5E+00 0.1901E^01 0.7446E^01 0.5631E^00 0.2759E^01 0.2262E^02 0.1l6aE*03 O.1950E^0l 

5 7 0.8000E*00-0.5384E*00 0.9325E^OO 0.1992E^ai U,7443E^01 0.5217E^00 0.2a33E^01 0.2362E+02 0.1225E^03 0.1959E^01 

5 8 0.800 OF♦00-0.5464E»00 0.9465E^00 0.2089E^01 U.74b2E^01 a.4865E^aO 0.2900E^01 0.2463E^02 0.1286Ei^03 0.1972E^01 

5 9 0.80 0 0F^OO-0.5545E^OO 0.9605E^00 0.2ia7E+0l U.7467E^01 0.4523F^00 0.2969E^01 0.2S6lE^02 0.1349E*03 0.19a8E^01 

5 10 0.8000E^OO-0.5626E^OO 0.9744E^00 0.2288E^01 0.7493£^01 0.4205E^00 0.3039£^01 0.2b53£^02 0.1414E^03 0.2010E^01 

5 11 0.800 OF♦00-0.5707E^00 0.9884£^00 0.2395E^0l 0.7524£^01 0.3906E^OO 0.3107£^01 0.2748E^02 0.14836*03 0.2033E+01 

5 12 O.BOOOE^OO-0.578aE^OO 0.1002£^01 0.2511E^Ol 0.7561£^01 0.3635E^00 0.3173E^01 0.2a47E^02 0.15ba£«03 0.20fa0E^01 

5 13 0.80 0 0E^OO-0.5868E^OO O.lOl&E^Ol 0.2632E^01 U.7604E^01 0.3368E^U0 0.3242£^01 0.2944E^02 0.1637t^03 0.2091E^01 

5 14 0.8000F^OO-0.5949E^OO 0.1030E^01 0.2762E+01 0.7656E^01 0.3108E+00 U.3313E^01 0.3U40E+02 0.1723t^03 0.2126E^01 

5 15 0.800 OF♦00-0.6030E + 00 0.1044E^01 0.2901E^01 U.7710E+01 0.2S59E^OO 0.33B4E^01 0.3139£^02 0.181bE*03 0.21b4E^01 

5 16 0.8000F^00-0.6111£^00 0.1058E.01 0.305&E^01 U.7772£^01 0.2629E^00 0.3434E^01 0.3245E^02 0.1918£^03 0.2207E^01 

5 17 0.8000£^00-0.6191£^00 0.1072E»01 0.3220E+01 0.7836£^01 0.?39aE+00 0.3527E^01 0.3352E^02 0.2029E»03 0.2252E^01 

5 1 8 n.80flnE*00-0.62 72E^OO 0.108fcE^01 0.3403£^01 U.7908£^01 0.21bbE^00 0.3603£^01 0.3461E^02 0.21b2E+03 0.2304E^01 
5 1 9 0.8000E^OO-0.6353£^00 O.llOOE+01 0.3598E^01 U.79B1£^01 0.193BE*00 0.3678E^01 0.3574E^02 0.22B4E+03 0.2357E^01 

5 20 0.80nOE^OO-0.6434E^OO 0.1114E^01 0.38?3£^01 0.8058£^01 0.1727E^00 0.3753E^01 0.3b97E^02 0.24JaE+03 0.2416E^0l 

5 21 0.800 0F^00-0.6514E^00 0.1128£^01 0.405aE^0l 0.8137£^01 0.1513E^00 0.3829E^01 0.3B23£^02 0.259aE»03 0.2477E^01 

5 22 0.a0n0E^0 0-0.6595E^00 0.1142E+01 0.4335£^01 0.8219E^01 0.1293£^00 0.3908£^01 0.3y59t^02 0.27B8E+03 0.2546E^01 

5 23 0.8000E*00-0.6676E^OO 0.1156E^01 0.4618£^01 0.6300E+01 0.1072E+00 0.39a7£^01 0.4097E^02 0.2983E^03 0.2bl3E^01 

5 24 0.8000E^OO-0.6757£^00 0.1170E^01 0.4959E^0l 0.83B3£^01 0.8623E-01 0.4064E^01 0.4253E^02 0.3220E^03 0.2b89£^01 

5 25 0.8000E^OO-0.6B38E^OO 0.1184E^01 0.5299E^01 0.8466E^01 0.6517E-01 0.4141E^0l 0.4409£«02 0.34b6£*03 0.27blE^01 

o 

CD 

I 



I0»3BtSZ'0 
tO»39S*2'0 
T0t326C2»0 
tO*32EC2*0 
T0»32/Za'0 
lO*36tZ2'0 
I0»3Z912°0 
10«302TZ*0 
lO*3»iOZ'0 
to*3^roz*o 
tO»3S66fO 
I0»3t96I"0 
I0»3fi?6f0 
I0»366Bl*0 
IO»3E/efO 
tO+305BI*0 
\0*3l?B\'0 
lO»30lBfO 
t0»3*6if0 
I0»3tBif0 
ln»369ZfO 
tO«3E9/l'0 
lO + 365/fO 
10»3I9/I'0 
tO»3E9iI"0 

VH 

eo*3S«»E'0 
E0*32*2E'0 
EO*JO«OE*0 
£0*30/BZ'0 
E0*3?0i2*0 
E0*3BSSZ"0 
E0*36IV?*0 
E0»300E2*0 
E0*39BI2'0 
E0*3*n02*0 
EO*39fl6fO 
E0»3006I°0 
E0»36tBl'0 
EO»3E*ifO 
E0*3ft99I*0 
EO'-BFOgi'O 
E0*30*Sf0 
E0*36i*I'O 
E0*3flI*I'0 
E0*3*9Et*0 
E0*3tIEl*0 
EO*3flSZfO 
E0*3*02f0 
E0*3/Sn'0 
E0*3ZtIf0 

20»3S96*'0 
eO»36lfl*'0 
20»3Ei9»'O 
Z0»3q>q<>«0 
20»36!*»'0 
20»3B6?*'0 
?0»3ftZT**0 
20»3tiO»*0 
20»399f,E*0 
Z0»3t9BE'0 
?0*395iE*0 
?0»3BS9E°0 
Z0»3^9«;E'0 
Z0*3i9<.E*0 
20»3£9Er'0 

20*3EBTE*0 
HO»3590E"0 
20^3EBft?'0 
20»3fl8B?*0 
20*396/e'0 
Z0»30692"0 
HO»308SZ*0 
20»3Bi*2*0 
Z0*38iEZ°0 

IO*3*2S2«0 
t0»3*8*2'0 
!0»3***Z*0 
tO*3tO*e"0 
T0*36SE?*0 
tO«39IEZ*0 
I0*39i22'0 
tO*36EZ2'0 
I0»36fit2*0 
I0*3Z9I?«0 
t0*392t?«0 
10*1060?'0 

I0*3t20?'O 
t0»3066f0 
T0»3/S6f0 
T0»3S26I'0 
tO»3S69fO 
I0»399BI»0 
tO*3*E8fO 
t0»3208f0 
lO»3UifO 
10»3t*ifO 
X0*3Z0LX'0 
tO*3E99fO 

IO»306BfO- 
!0»3S*BfO- 
tO*300Bt*0- 
10*3ESII'0- 
tO»3SOifO- 
TO»3099fO- 
I0*3qt9f0- 
lO»30ibT'0- 
tO»3*2SfO- 
tO*3tR<>l«0- 
in*36EVI'0- 
tO»3q6ET«0- 
tO»32StI*0- 
I0»30ttf0- 
I0»3692l'0- 
tO»39Z8fO- 
I0»328n'0- 
tO»36EIfO- 
tO»3/60l'0- 
t0*3B»0f0- 
00*30B66"0- 

00*3*»68'0- 
00»3fIZ8'0- 
00*308»/.'0 

■t0»3»f.»8«0 
•I0*390*9''0 
■tO»3iIEe'0 
•I0*3522B'0 
I0»3£EI8'0 

■I0»3»<T08'0 
I0»39q6/°n 
tO»3E/.Bi'n 
I0»32fiii»n 
I0»38I/i«0 
I0*3i*9i«0 
I0»32B9i-n 
t0»36t5/-n 
TO^S^q^Z"n 
I0»3El*l'n 
I0*399Ei'n 
I0»39eEi'0 
I0»3*62i'0 
I0»399Zi«n 
I0*39^2i«n 
lO*382Zi»n 
tO»39Z2i-0 
io*3izzi'n 
lO»3E<;2i'0 
I0»30e2/'ft 

tO»369ES'0 
10»32Z09"0 
IO»3Sii*'0 
t0»392SV0 
tO»30HZ**0 
t0»3690»«0 
tO»3*9BE'U 
!0»3989E'0 
10»3BI9E'0 
I0»3*9EE'0 
I0»3Z12E"0 
tO«39»OE'0 
tO*3E968'0 
T0«39')'B8*0 
tO»3eEi2«0 
t0»36292'0 
lO*3ItSZ*0 
tO»3SE*2"0 
!0»36EtZ'O 
tO»32<.ZZ'0 
tO»38yi2*0 
IO*3!H08'0 
tO»3*66I'0 
10»3S16I'0 
lO»3iE8l«0 

00»389g9'0 
00»396*9*0 

00»36SE9*0 
00»306Z9"'0 
00*30Z29°0 
00»3ISI9°0 
oo+aiBoq-o 
00»3Z109"0 
00«32«69*0 
00»3E/BS°0 
00»3E08S"0 
00t3EEi9*0 
00*31'99S'0 
00»3»699*0 
OU»3S299'0 
00»39S<>9*0 
00»39eES"0 
00»39IE9°0 
00«3/»2S*0 
00»3i/t9°0 
00»3B0IS°0 
00*3BE0S''0 
00»3696»'0 
00»3668»«0 

tO*3BEll''0 
.10*39211'0 
i'o»3*in°o 
to*3ion*o 
I0«3680l»0 
lU»3ii0l°0 
!0*3990t°0 
10»3E90I'0 
I0»3I*Uf0 
tO»3680fO' 
!0»3/lOfO- 
lO*3S0OfO' 
00»3IE66*0- 
00»30Ifl6°0- 
00»30596'0- 
00»36996*0- 
00»36**6°0- 
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tO*3/OlZ*0-tO»39i»E*0 10*3E8E8*0 10*3T9E1*0 *2 s 
10*39802*0-I0*366EE*0 10*300E8*0 tO*39EEl*0 E2 s 
10♦39902•0-10*302EE*0 10*36128*0 10*36lEt*0 22 s 
10*39*02*0-1 0*31»2£'0 10*3/EI8*0 tO«3EOEl*0 12 9 
10*39202*0-I0*3»9IE*0 10*38908*0 10*3/821*0 02 5 
10*3i002*0-10*3680E°0 I0*3I86/*0 10*31/21*0 61 9 
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tO*3U61*0-lO*3*E62*0 10*39E8/*0 lO*3BE2t*0 /I g 
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10*392.81*0-1 0^39*E2*0 »0*3/9*/*0 10*36011*0 6 g 
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t0*3e6Bl*0-10^39991*0 tO*3/E9/*0 00*386/6*0 1 9 
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FOR CYLINDRICAL COORDINATE 

CO 
I 

6 I 0.9798E«00 0.7280E*01 O.U79E*01-0.1066E«Ol 

6 2 0.9937E»00 0.7253E*01 0.1563E*01-0.1063E*01 

6 3 0.1008E*01 0.7227E»0l 0.1645E*01-0.1061E*01 

6 4 0.10?2E*01 0.7226E.01 0.1705E*01-0.1061E*Ol 

6 <=, 0.1035E«01 0.7228E*01 0.1765E*01-0.1062E*Ol 
6 6 0.10*9E*01 0.7246E«01 0.1825E»0J-0.106'»E*0l 

6 7 0.1063E*01 0.7266E*01 0.1882E*01-0.1067E*01 

6 n 0.1077E*01 0.7294E*01 0.1933E«01-0.1071E»01 

6 9 0.1091E*01 0.7326E*01 0.19B6E«01-0.1076E»01 

6 10 0.1105E*01 0.7368E*0l 0.2040E«01-0.10B2E»01 

6 11 0.1119E*01 0.7413E»01 0.2094E»01-0.10B8E*Ol 

6 \?. 0.1133F«01 0.7464E»01 0.2U5E»01-0.1096E«0l 

6 13 0.1147E«01 0.7519E*0l 0.2198E*01-0.1103E*01 

6 1^ 0.1161E*01 0.7582E-»01 0.22B*E»0l-0.11l2E»01 

6 IS 0.1175E«01 0.7647E«0l 0.2309E*01-0.1122E*01 

6 16 0.11«8E«01 0.7718E*01 0.2364E»01-0.1132E*01 

6 17 0.1202E+01 0.7792E«01 0.2420E*01-0.1142£«01 

6 IS 0.1216E+01 0.7873E«01 0.2479E*01-0.11S3E*01 

6 It 0.1230E*01 0.7956E«0l 0.2539£«01-0.1165£«01 

6 20 0.1244E*01 0.a044E«01 0.2597E*01-0.1178E«01 

6 21 o.izsaE«oi 0.8133E«01 0.2656E*01-0.1190E*01 
6 22 0.1272E»01 O.B225E*01 0.27UBE»01-0.1203E«01 

6 23 0.1286E*01 0.8317E*01 0.2781E«01-0.1216E«01 

6 24 0.1300E«01 0.8406E*01 0.2839E*01-0.1229E»Ol 

6 2B 0.1314E*01 O.B494E«01 0.2899E*01-0.1241E*01 

CIRCUMFERENTIAL ANGLE IN DEGREE =   180.0000 
SHOCK RADIAL DISTANCE DIVIDED BY RN =     1.2958 

FOR CARTESIAN COORDINATE 
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1059E»01 
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0.6404E-06 
0.6490E-06 
0.6576E-06 
0.6662E-06 
0.6748E-06 
0.6834E-06 
0.6920E-06 
0.7006E-06 

RHO 

0.1995E* 
0.2071E* 
0.2148E* 
0.2234E* 
0.2320Et 
0.2402E* 
0.24fl7E* 
0.25B1E* 

01 0.71b2E»01-0.144BE»01 0.4450E-05 0.2&71E*02 0.U99E*03 
01 0.7136E«01-0.1S15E*0l 0.4b31E-05 0.2767E^02 0.1243E*03 
01 0.7121E»01-0.1'5B2F»01 0.4612E-05 0.2a66E»02 0.12a8E*03 
01 0.7130E«01-0.1628E*01 0.4675E-05 0.2974E.02 0.1341£*03 
01 0.7141E*01-0.1676F*01 0.4741E-05 0.3079E»02 0.1394E*03 
01 0.7166E»01-0.17Z5E«0I 0.4ai3E-05 0.317UE*02 0.1445E*03 
01 U.7193E«01-0.1773E»01 0.4a84E-05 0.3262£«02 0.1498E*U3 
01 0.7229E*0l-0.181bF*01 0.4952E-05 0.33b2£»02 0.155ttE*03 0 

168faE*0l 
1687E*01 

. |6aUE«01 

.1694E*01 
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.1715e*01 
1729E*01 
1746E»01 
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I0»392*2*0 E0*3EC*E*0 20*30flt9*0 S0-3S8»9'0 I0*32992*0-I0«396*8*0 10*3*6E9*0 90-369*8*0 to♦39621*0-00*30008*0 92 
tO«3tIE2'0 EO+Sf^ZE'O 20»3a»05'0 S0-3t6E9*0 I0^3Et92*0-t0»3n*8*0 I0*3*tl9*0 90-3E8Ee*0 tO*3E82t*0-00*30008*0 *2 

tO»32TE2'0 E0«3t90E*0 2O*3*06^'O 90-3i629*0 10*3E992*0-IO«392E8*0 T0*39EB**0 90-3/628*0 l0*3692t*0-00*30008*0 t2 

10»39922'0 E0*3006Z*0 20t32BZ**0 SO-32619'0 TO♦3/092•0-I0*30E28*0 tO*386S**0 90-31128*0 t0*3992t*0-00^3000B*0 22 

I0»3i6t2'0 E0*3Z«i2*0 20»3I99'r'0 90-39809'0 I0*3t9*2*O-tO»3EEl8*0 tO*3/9E**0 90-39218*0 t0^3E*2t°0-00*30008*0 12 

T0*3i»t2'0 E0*3*092'0 20*39*5*°0 90-39869'0 t0»3B6E2*0-t0»3U08*0 10*3*91**0 90-36E08*0 tOV30E2t*0-00*30008*0 02 

I0*3i602*0 E0*3U*2'0 20*362*»°0 gO-3iBBS"0 tO»3i*E2*0-tO*36V6Z*0 tO*3B96E*0 90-3ES6/*0 t0*3/l2l*0-00*30008*0 bl 
I0»31502'0 E0*399E2'0 20»3*2E*'0 90-3BBI9'0 1 0 <■ 3*622*0-I O'SEgBl-O I0*386/E*0 90-3/98/*0 to♦3*021°0-00♦30008*0 81 
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tn»3896fO En*3B<J!2*0 20»302!**0 90-36699*0 10*3t6l2*0-l0»3001/'n I0*3/8*E'0 90-3S69/*0 tO*3//tl*0-00^3000B*0 91 
T0*3tE6f0 EO»3E902'0 20 + 3910V0 90-31199*0 T0*JE*t2*0-I0*3929Z*0 !0*3**EE*0 90-3609/*0 t0^3*9lt*0-00^30008°0 91 

tO»386Bl*0 EO»30Z61'0 20*312ftE*0 90-3*2*9*0 t0*3*602*0-t0*3*99i*0 I0*3/t2E*0 90-3E29/*0 t0^319lt*0-00^30008*0 *1 

IO»399BfO E0»3lft8T0 20»30Epr*0 90-39EE9*0 t0*39*02*0-to♦398*/*n tO*3/60E*0 90-39E*/*0 t0*38EU*0-00t30008*0 El 
T0»3iEBT0 EO*3918fO 20»39E/E'0 90-39929*0 t0*36661*0-10*392*/*0 I0*3EB62*0 90-309E/*0 10*39211*0-00*30008*0 21 
t0»3tt81'0 E0*3**iT*0 20*39r9E'0 90-36it9*0 I0*3996l*0-I0+30/E/*0 10*32/82*0 90-3*92/*0 t0*31in*0-00*30008*0 11 
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tO»3»9/l'0 EO»3BT9ro 20»3B9<»r'0 90-3E209*0 TO^319Bt*0-T0*3692/*O 10*39/92*0 90-3260/*0 10*39801*0-00*30008*0 6 
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to«3?/.efo 
IO»9EO?fO 

t0»3**2f0 

Io♦3/F^^•o 

to«3qr?i'o 
in»3crafo 
ln»3CF2fo 
in»3*F2fO 
tO»3f.??I'0 

10»3<:<;tf0 

00*32/.99"0 
oo»3ftq*9'n 
00*35n2*'0 
00»3f,r02*0 
on*3onon'o 

?0*JTOZT'0 

?n*?*iqi"0 
?r)»'?/99I'() 
^0*5?o9t*0 
?n*3/q9i'0 
?0-^3f>*9t*0 

^O + S/BSfO 
?n«'rFosi'n 

?o<'5om*o 
?o*'"9qifn 

!()♦ iRr/cn «;()-3sci,fii np* ^,i^)wi'ii-(u* 4t u?,. • i 1 0*3*. lufu Sl)-J», Mit,*t lvJ*,Si.-*t I "0-U0*.i0UbS*O ■  t          t TU»3*./.qqMl qO- ji;ct;t °(i on* Ac<:^,/ '1,- (|,t awt-c"^'. 10*30-hr*l; yu-dS^/ti "0 to* HU^t I •U-0 0*.H)U^S "0 11          I IU*3/nqq'O Sn-HV'-'nT'll Op. J(ie^,,i«„-|(|» -If IfJ-i*' 10* ji^c Kt:*ij 90-jn«<;b"0 lo*.-ik.bci*u-uu* mu^h'ii Ok.            i 10* -IRtcq'n qo-j^fSI'0 IIP*-It' /./'o-lu* J,'/ tc; •■' 10*3t iH^'u 9U-Jc:i Ib'O In* Hi»cl'u-uu*j0UbS°u t <:       i_ t 0+ "JF4^c* 0 qo-^qcqi•« 00* -It (H/ •()-to* JS( Tr- •■ I 0*3C.*Z<;"0 90-J,'ZM/."0 l»*.l»Ot:l*U-UU*jLUbi:'U fc<;        / t (»*}igqF^* 1 qo-^h9qT"" no*-nie>'<'o-Lu*-(npT,^'' 10* jo^s*c:°i/ 9U-jOlVi*0 lU*d»'^ 11'0-00*30099 "U i C          I T 0* jn Trq* 0 S0-39tSr "0 no* i?Kt./ Ti-lu*.-ifiqo^- TO* ^K'^i'li 90-Jl/t/*U li)*jM<;l l'u-uu*ious9'u Vc           i I0*3/F?C»n S(i-3S/qi •(! on* JshOb'p-i()».4(it.()r'*i I0*39'*9<"U ^*0-J*>bU*0 lO*-<9bl)I*0-0U*jOU99°U bd       i 10* 3Q4TQ'n qO-3/t-i,t "ri ftp* 1/ rich 'n- |iJ*3<^I Pt •" T0*3Als<;"o 9U-Jti6'y'0 lU + JSVUl'O-OO + .-IOObS'O ^^       I tl|»3qf,nqM) t;o-3i(iqi 'n oo♦^c^^.,•(l-lu*^l'-M•' TO* 3,iZ»c:'l/ 9U-J0^/.',•U 10* *btUI°0-UU*jUUS9*0 t-tf.       i lo»3?Fnt;*o ?,0-3>JIyl 'O 00* ■li;S'->-'p-10*"Jr./ft I • I U* 4<?t *,;*<i SO-JI ti><S.'0 lO*iytOl'0-UU*JOl/b!>'U a       t T0*3*if.**0 so- act qi '0 nP*  •)(-W'-.|''p-IO*^frC»,t'r T0»3Z<7L<:'(i 9l)-j2lSy"U 00*J»9tib*U-00*JOU99°U \i       I 
!li*3?^ft)r'n sn-it^iqfo op*-'i(Ub"n-ti)*:-iqi,si"i TO*.^q',tc'U qu-3c?u'>'y*o OU*Jbbib'U-UU* JOUbS'O Oii         L T0*3S/.q<r'0 SU-J/.cqt 'n on* -l^P^.«•u-IO* ■IVF'iI •" in* HOvLc'*l< 9U-JZIH i^'O 00*J09><b'0-OU*JU099*U <   1          L T0»3Fl P<>'(1 s(»-^6^qI•() on* ^o i(:H*o-iu* Jc?^t •' I0*3ZUc'"l/ 9U-d/eeV0 00*3i<iSb"0-UU* iOUS9'l) H 1            I 
t 0«3Qf./<»" 0 so-:!i>qi'n no* ^^ollt •i)-io*3AiM • ' I0*3/t,c;t'0 VU-jf.= lV"U UO* -|*c;«e'«U-U0*j)UU99'l/ i I            / I0»3*'*/*'n su-iifqfn 0 0* ittpt, •(i-|u»j(|M. T0*30be<*0 9U-J<'U ['i'u 0U*jitk.bM)-UU*iOO^t'u Wl            1 tn< 3aFi *°0 sn--)i(i/,i»o 110* ^(^>- It •|l- 1 u* 49Phi •  ' I0*3'JSe,;Ml 90-3Sr0y'0 U0*j»9tb*U-UU*JU0b9*U V.I            i I0» -i?I/t7'n SO-IM'/ t "0 on* Jfrr.h'u-Ul* -I^rM • to* 3'isc:c:*u yo-jsiuv"o 00*J<;Oeb*U-UO*jJU099'0 V I            i T()*:Jtf,qi,'(l CO-^jqt/ IT) 00* -If/.ct.'0-1(1* -lftf,«I • 10*3'''',^d*0 •JO- jlefiS'O uy*.-'t;9ib'o-uu*dO099"u t I            i. 
to»3e/9**ii SO--<Ed> T*n uo* ■i/.'tt.'0-1 u* Jyi.n I • ' T0*39tc;c*iJ 9u-Jtl'r(,9*U 00*JbOlb*«-UU*  )UU99"U t I            i TO* '-JPSq+r* 0 SO-JH<iI •(! nn*/)f:-► t,'()-lu* ^»,(l,nl • , TO* ilf.ti'ii yu-dites*o 00**<7iUb'U-UU*30U99'U ll            Z T0*39<7qtT*l) Sd-J^VZI T nn*.JSfttti*o-io*31f>'-'I • '1 I0*30fc<i't vo-Jc;l^s•u 0O*J9*ub"O-00*.7l 0099*0 0 I           I tO*39FO*'() S()--it( /1 "n 00* .i*0»pf. •(!- 1 U*.-4SOH 1 •" TO* 3f Ud,;'ii V0-39tBii*0 00*dlc!Ob-0-OU*rt0099*0 t            Z 10* ^^^<^^>'(l su-.r-'t/.fn on* -">>tn-u-|||*,J<,UHl'> 10* ^qbU'u 9U-.HehHii*U 00*jlUUb*0-yU*JOU99*tl 
to*"JT^q*'ii SU-3/ 1:9? 'n on* f/Oiif •0-lu♦-'/^/ t •' lP*3<itle'(i qti-j.'/vs'o 00*.-l»tieb°0-00*-jOU99*0 /              I 
t"« 3/tq*'i) so-3y n-i •() 00* j^^c»,»(i-(|)» )<7<Tqi • TO* JOVrU<r •() SU-Ht-Hs"0 00*30ibh°l)-UU» -lOObij'O i              I 
I(j*3qlq<,'l) 'il>-^/y^\'() on * 1000/ 'u- 1 u* -i*f,( 1 • ■ m*-il^ofu 90-J9:H<3*U 00*3b9bH*0-00*.iOU99*U ■n              / 
10* ->01q**(i 90-3qf f>^."n on* -.(.f.ts»u- to* j'-./(ii • TO*Jt^H*0 9U-_-.f,t!>'S'0 U0*jU9tb*0-0U*ji0U^9°0 
ttl*:?lr'o»-*0 qn-i,>iqo«n on* J'l/St 'U-OO* :)0?l/ •' TO* T^(iHl°u 9u-.-)i7'!tiS°0 00*Jt!*bli°0-00*-OUS!3°0 t              / 
tfl«3),?Qi,«u 9n-3>'i^F'n pp»-'niril°(i-iio*J/t».i' Tn*3fi :<Z I °0 SU-jUVHb'l) U0*jl9tljb'0-U0* J0U99°0 t               1 
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Jivi iO"iiiij Kvib-aov, 

il.Uli*(;cl =    .1^':'vd(j   l\i    .'xii'\      H I ll^i.Ti .Jjt.l  rjfll  . 



CO 

^ TABULATED RESULTS FOR o 

° -^        '        THE SWINT SAMPLE CASE Z 

IN SECTION 3.3 ., - k 
. -P" 



6T Z*9VZ9'T 
ei 50HIE5M 
it e969E'»''T 
9t ZEtg-^EM 
51 563E5Z*T 
*T 85*09TM 
ET ZZ9190'X 
Zt S9i*i%' 
tt B»6tB9* 
OT ZIT6BZ* 
6 ?iZ959' 
e 9EVE09' 
L Z090T?' 
9 59iZt*' 
S B26VZE' 
<j Z60ZEZ' 
E 55Z5ET* 
Z 9IV9V0* 
t 8t*9V0*- 

tl3HI 

V?6Bi9't 
9Tfc69i;'l 
69tfl9»'t 
620ZiE*T 
E666i3*I 
59BC6TT 
">fl5E0ft 
hIZlXO'X 
V6P0E6' 
CEBEVB' 
V0E?5£" 
^E9*99• 
9EZTi?* 

SZ'S^/E* 
OOOI/Z' 
Q<fZ>,9J' 

9fl0550*- 

Tt«»06TT 
95£9E6' 
ZZE50P' 
09V9BO* 
OfE'ii?' 
»E6T9*' 
T55Z6E' 
9Z00TE* 
TO<;EE7* 

Z9V960* 
6E95E0' 
VftifclO*- 
9ZZf)90*- 
*E6TTf- 
66S9VT- 
•yZfitit"- 

0/eSBT'- 
sx 

T5<;flt6' 
0<»Z*frfc' 
E^Et^^• 
699^26' 
9I00?6° 
996916* 
9<;09/fl* 

t,lf,Xll' 
eziboi- 
*9Et»<»' 
Z/*i9?' 
ZOiPPV 

l-yZfeTE" 
VTOOEZ* 
?099Ef 
20*9*0' 
Z0*9V0°- 

9A 

6T9E50M 
B10I96' 
£55999" 
0Z7LH' 
909299' 
T90T09' 
162215' 
*59BE*' 
ZSES9E' 
•125562' 
E92ZEZ' 
Tt992T 
6V5/ZI' 
Z009B0' 
9ZEZ50' 
£19920° 
099600° 
220100* 
220100* 

a* 

CO 

1 

CO 
000052' 299999° EEEE85" 000005' 29991**   EEEEEE* 

SN0I1Y301 XJOHS n09   0N» AOOB 9NIla»lS 

0Z*Z°91 •Id 3anSS3))<) NOIlVNOVlS 

000000*1  299915°   EEEEEB' 
000052°   299991'   EEEEBO*   OOOOOO'O 

XDOHS 01 AOOB MO))J 3DNV1S10 asmVWSOM 
o 

00 

^ OOOS'Z      =    )A383N3   1VN»31NI MNI13 
0000*1      •   (A(»0M1N3MNI$ 

0520°11   •    (A9a3N3   °D3dS   °l)JNIi3 
0520°Z1   •    (A<n»HiN3   *1I3NUH 

0000*0      =   rdHDD   «)JNI« 
£1*1**      =   !*dH03   flHNin 

ZESl'.l      =   «033<JS   ONnOSHNIV 
£1*1**  • l°13ft 1V101IJNIO 

OOOO'T     o   JAilSN3QNNl» 
0000*1      =   «3»nSS38dHNl<J 

SNOUIGNOD   H*3»1S   33m 

(NflM   SIHJ   H03   S<)3iS   3HIi8 
(3N0D   ONV   ?!)3HdS   JO   3MniDNnf} 

05E " a311 
SZ •Hur 

El -X»H)I 
82 •xvwr 

1  • ZHl 
0  - TMl 

0000*00001 • 33 
000*521   -   33!t930   NI   °X*H   V13H1 

0**1 ■ i*3H aijnsds 30 ouva 
0S*E   •   »3BHnN   HDVH 

303Hd5   »?A0   013I3W013   311)13HHAS|X» 

■£. 



i.TiVtva 20 
1.B1031:) 21 
1.90315Z 22 . 
1.995988 23 
2.066825 24 
2.181662 25 
2.181662 26 
2.161662 27 
2.181662 28 

.69&0'i .78834 .88164 
1.62'.0T 1.71687 1.809b8 

1.146157 .989261             1.265564 1.797473 
1.237235 .971452             1.470869 1.923241 
1.326270 .945277             1.716158 2.074866 
1.412496 .910960             2.015290 2.242177 
1.495168 .866797             2.388B4B 2.436801 
1.573576 .819152             2.B66218 2.668092 
1.649624 .765903             3.035090 2.744554 
1.725671 .712654             3.200102 2.818360 
1.801718 .659405             3.363442 2.889777 

ARC LENGTH 
.04641    .13922    .23202    .32482    .41763 .51043 .60323 
.97445   1.06725   1.16005   1.25286   1.34566 1.43846 1.53127 

1.90248   1.99528   2.08809   2.18089   2.27373 2.36656 2.45940 
RMS OF SHOCK SPEED-   .3894E-01   J"  6   MAX SHK SPO-   .e687E-01 AT THE END QF CALCULATION 

SECOND INDEX*  1 

1ST    P/PINF       S U/QINF     V/QINF     S/SINF    HT/HTINF R/RI CP         X          Y       EI/EIINF 
1 .1622E*02 -.4641E-01 .1064E-02 -.2290E-01 .1856E»01  .lOOOEtOl .4703Et01 .1775E»0l .1077E-02 -.4640E-01  .3449E+01 
2 .1622E»02  .4641E-01 .1064E-02  .2290E-01 .1B56E+01  .1000E»01 .47036*01 .1775E*01 .1077E-02  .4640E-01  .3449E*01 
3 .I599fc»02  .1392£*00 .1099E-01  .7843E-01 .1856Et01  .lOOOEtOl .4656E»01 .1748E*01 .9680E-02  .1388Et00  .3435E»01 
4 .1540E*02  .2320E*00 .3357E-01  .1420E+00 .1856E*01  .1000E*01 .4532£»01 .1679E*0l .2681E-01  .2300E»00  .3398E*01 
5 .1445E*02  .3248E*00 .6867E-01  .2039£*00 .18566*01  .100OE*01 .4331E*01 .1568E*01 .5233E-01  .3192E*00  .3337E+01 
6 ,1339E*02  .4176E*00 .1116E+00  .2514E+00 .1856E*01  .1000E*01 .4101E*01 .1445E*01 .8600E-01  .4057E+00  .3265E*01 
7 .1221E+02  .5104£*00 .1622E+00  .2896E+00 .1856E»01  .lOOOE+01 .3e40E*0l .1308E«01 .1275E+00  .4887E»00  .3180E*01 
8 .1089E»02  .6032E*O0 .2213E*00  .3211E+00 .1856E»01  .lOOOE*01 .3538E»01 .ll53Et0l .1766Et00  .5675E+00  .3077E+01         -, 
9 .9523£»01  .6960E*00 .2863E+00  .3425£»0O .1856E+01  .1000E*01 .3215E*01 .9939E+00 .2328Et00  .6414E*00  .2962E*01         M 

10 .8120E»01  .7B88E»00 .3570Et00  .3544E»00 .1856t*01  .1000E»01 .2869£t01 .8303E+00 .2955E*00  .7097E*00  .2830E+01         g 
11 .6802E*01 .8B16E+0Q .4298E*00 .3539E»00 .1856t«01 .1000E*01 .2528Et01 .6767Et00 .3644E*00 .7720E*00 .2690E»01 O 

ip 12 .5571E*01 .9744£*00 .5040E*00 .3419£*00 .1856E»01 .IOOOE*01 .2192E*01 .5331E+00 .4387E*0O .8276£*00 .2541E*01 H 
^ 13 .4481Et01 .1067fc*01 .5768E+00 .3175E*00 .1856£*01 .lOOOE+01 .1876E+01 .4059Et00 .5178E*00 .8761E+00 .23B8E*01 30 
5                I*  .3524E«01  .1160E»01 .6472E»00  .2816E»00 .ie56E»01  .lOOOE+01 .1580E»01 .2943E*00 .6011E»00  .9170E+00  .2229E*01         CO 

15 .2716Et01  .1253E»01 .7131E*00  .2343Et00 .1856E»01  .lOOOE+01 .1312£*01 .2001E+00 .6878E*00  .9500E + 00  .2070E*01         ■?* 
16 .2048£»01  .1346E*01 .7731E+00  .1767bt00 .185bt*01  .1000E*Ol .1073Et01 .1222t*00 .7772E*00  .9749E»00  .1909Et01         fe 
17 .1514£»01  .1438E + 01 .8254E*00  .1095E*00 .l856fc*01  .1000£*01 .8644E+00 .5993E-01 .8686E*00  .9913E»00  .1751E*01         -t^ 
18 .1097£*01  .1531E*01 .86696*00  .3390E-01 .18566*01  .1000£*01 .68696*00 .11356-01 .9610E*00  .9992E*00  .1598E*01 
19 .7827E*00  .1624E+01 .9021E+00 -.4862E-01 .18561*01  .1000£*0l .5396E*00 -.25346-01 .1054E*01  .99866*00  .14516*01 
20 .5520E*00  .1717t*01 .9240E*00 -.1365E+00 .18566*01  .1000E*0l .4205E*00 -.5224E-01 .1146£*01  .9893E*00  .1313E*01 
21 .38876*00  .1810E*01 .9335E*00 -.2280E*00 .18566*01  .1000E*01 .3273E*00 -.7129E-01 .1237E*01  .9715E*00  .1188E*01 
22 .2779E*00  .1902E*01 .92996*00 -.32106*00 .18566*01  .10006*01 .25756*00 -.84216-01 .13266*01  .9453E*00  .1079E*01 
23 .2052E*00  .19956*01 .91296*00 -.41346*00 .18566*01  .10006*01 .20746*00 -.9269E-01 .14126*01  .91106*00  .98956*00 
24 .16416*00  .2088E+01 .88146*00 -.50246*00 .18566*01  .10006*01 .17686+00 -.97486-01 .1495E*01  .86886*00  .92826*00 
25 .1583E*00  .2181E*0l .84596*00 -.56356*00 .18566*01  .10006*01 .1723E*00 -.98166-01 .15746*01  .8192E»00  .9187E*00 
26 .18506*00  .22746*01 .82576»00 -.578aE*00 .18566*01  .10006*01 .1926E+00 -.9505E-01 .1650E*01  .7659E*00  .96066*00 
27 .2265E*00  .2367E*01 .81626*00 -.57156*00 .18566*01  .10006*01 .22266*00 -.9020E-01 .17266*01  .71276*00  .1018E*01 
28 .26426*00  .24596*01 .80B56*00 -.56616*00 .18566*01  .10006*01 .24846*00 -.85816-01 .18026*01  .65946*00  .10646*01 

SECOND INDEX-  2 

1ST P/PINF RQ/RINF U/QINF V/giNF S/SINF HT/HIINF HACK CP X Y EI/EIINF 
.16126*02 .46776*01 .1897E-01 -.29316-01 .18596*01 .99976*00 .6583E-01 .17636+01 -.1503E-01 -.47156-01 .3446E + 01 
.16126*02 .46776*01 .1B97E-01 .2931E-01 .18596*01 .99976+00 .6583t-01 .1763E+01 -.15036-01 .4715E-01 .3446E+01 
.15876*02 .46246*01 .30366-01 .88846-01 .18606*01 .10016+01 .1774E+00 .17346+01 -.67116-02 .1411E+00 .3431E+01 
.15306*02 .45076*01 .53576-01 .147)6*00 .18596*01 .lOOlE+01 .2988E+00 .1667E+01 .11396-01 .2337E+00 .33946+01 
.14396*02 .43216*01 .86606-01 .20206+00 .18556*01 .10006+01 .4215E+00 .15626+01 .35106-01 .3250E+00 .33316+01 
.13366+02 .41026*01 .12746*00 .24826*00 .18516*01 .99906*00 .5411E+00 .14416+01 .69996-01 .41236+00 .32566+01 
.12236*02 .3859E*01 .1771E*00 .2861E*00 .lB47t+01 .9994E+00 .66146+00 .13106+01 .11136+00 .49786+00 .31706+01 

8 .10976*02 .35756*01 .23406*00 .31626*00 .184 36*01 .99936+00 .78606+00 .11636+01 .15946+00 .57936+00 .30696+01 
9 .96666*01 .32716*01 .29646*00 .33616*00 .18396*01 .10006+01 .91546+00 .10116+01 .21676 + 00 .65486+00 .29556+01 

10 .83286*01 .29476*01 .36326*00 .34966*00 .18356*01 .9998E+00 .10496+01 .85466+00 .27816+00 .72736+00 .28276+01 
11 .70726*01 .26276*01 .43106*00 .35136*00 •18306*01 .10006+01 .1186E+01 .70826+00 .34826+00 .79166+00 .26926+01 
12 .58986*01 .23116*01 .49946*00 .34176*00 .18256*01 .9996E+00 .13266+01 .57116+00 .42^,96 + 00 .8523E+00 .25526+01 
13 .4B606*01 .20166*01 .5653E*00 .32276*00 .18216*01 .99966+00 .14686+01 .45026+00 .50236+00 .9041E+00 .24106+01 



'3- 
00 

CO 

00 

I0+3*EVZ* 00*3E096' 0043»ti*' 00436iE5'' 1043<>»'>1° 00439666' 1043E'»il' 00435V2E* 00436555° 104390EZ' 1043E195' El 
T04309SZ' 00+3Z106' 0043V98E' 00430T59' 104391E1° 00436666' T04355il° 004399EE* 0043966V' 1043Ti5Z° 1043Z959' Zl 
tO*36992' 00«3iOEB* 0043091E* 0043Z9ii° 10430611' 10430001' 1043R9Z1' 0043ZZVE* 0043'JOV'>° 1043Eq9Z' 1043Ef9/' 11 
T0*3STeH» 0043»>Z<}iL' 0043ZE'>2' 0043ZE16° 1043E901' 10430001' 1043Z8il' 0043VBEE* 004360flE' 1043fEl£« I0431E99' 01 
tO+36E6Z° 00439189* 00439'jBt' T0439S0f 00431<>E6' 10430001' 10439eil° 0043Z92E* 004390ZE' 1043£ZVE» Z043Z001' 6 
T0 + 3I50E'' 00+30E09' 00430(;ZT» 10438611° 00436908' 0043Z666' 10436091° 00439*0E' 00435E9Z° 1043V69E' Z043fZ11' 9 
TO+36SIE' 00«3091S' I0-3Z89i' T0435EET* 00435299° 00439666* 1043ZZ91° C04325/Z* 0043E01Z° 10439>,6E' Z043?',Z1* I 
T0*3ZVZ£' 00«30/Z'>' t0-396iE* 10435?*1* 0043'>19S' 00430666' 1043';Eei' 00439fi£Z' 0043iZ91' 104?Z5U° Z0438VE1' 9 
10+30ZCE' 00*3/9EE* E0-39BE9' 1043^951" 0043fcE*'>' 10430001' 1043V'79l' 00435'i6l' 00439VZ1' 104305EV° Z043VVVI' 5 
tO*3'»9tf 004360*2' IO-3S*5T'- 10439991° 004369ZE' 1043Z001' 1043Z591' 00439EV1' 10-3EE'>6' 1043915V» Z0439Z51' >> 
10*3EZ*E" 0043Z5^rT' T0-36*6f- 1043iZil° 00431<;iZ' 10431001' 1043959T 10-3?Pi9' 10-36lZi' 1043fl9V° Z04309S1' E 
10«36E'>E' I0-3S99V T0-3SZZ*'- 1043ESil' 004 3E/Z1' 10430001' 1043B?9l° 10-3*'>6Z' 10-39909' 1043099')° Z043E091' Z 
T0«36E*E'' t0-3S98V- I0-3?Z£V- 1043ESil° 0043EiZT 10430001" 10439591* 10-3<>*6Z'- 10-39909' 1043099*° Z043E091' 1 
3N1I3/I3 A X iO HDVH JNUH/IH JNIS/S 3NI0/A 3NI0/n 3NI»/Qi) 3NId/d ISl 

h     •X3QNI   0N0D3S 

104310Z1' 10430111' 1043911Z' 10-315*9*- 104 3090E' 00439666' 1043E9/1' 0043//E1*- 004308*6' 004312/E' 004389**' 82 
10431»Zt' 10431*11' 10439Z0Z' 10-3*SiS°- 1043EB6Z' 1043000T 10439//T 004 39911°- 0043*Z*6' 0043Z90*'' 00439905' XZ 
10435iZl' T043Zfll' 1043VE61' 10-3886**- 10430Z6Z' 10430001' 1043/5/1" 10-392/6°- 0043Z/E6' 0043/9**° 0043EZ/5' 92 
1043V1ET' T043Z0Z1' 10431'>8t' 10-3/50*°- 1043ZSBZ* 10431001' 10436E/1' 10-385*/'- 0043Z1E6' 0043E96** 00431Z59' 52 
1043E9E1' 1043V611' 10431891' 10-3110E'- 1043/9/Z' 10430001' 10436E/1° 10-32905'- 0043/lZ6° 00432**5'' 004381*/' *2 
1043ZZV1' T043B911' I0438E51' 10-35T81*- 10430/9Z' 0043/666* 104315/1° 10-3BE*2'- 0043E606' 00439E65* 0043***8' E2 
104399*1° 1043V911' 104360*1' ZO-30£5Z°- 10431/5Z' 00436666* 104395/1° 20-3PZl/° 0043E568° 0043*959' 0043E8/6' ZZ 
10439551' 1043Sill' 1043i8Zt' 10-36i/l' 104399*2' 1043000T 104355/1° 10-3162*' 004319/8° 004350*/° 1043E511' IZ 
I0439E9t'' 10435911' 1043Zitt' 10-3ZSE** T043*?E2' 0043/666' 104355/1* 10-3/119' 0043*958° 0043E6£8» 1043EiET OZ 
10439Z/1' 10436V11' 1043Z901' 10-3919/° 1043*£ZZ' 0043/666* 104395/1° 004311Z1' 00436629' 00436/56° 1043ES91' 61 
1043VZ9T 10438Z11* 00430956' 00436911* 10430112' 00439666* 1043/5/1° 00432191* 0043196/' 10439601° 1043EOOZ* 81 
10431E61' 10431011' 00430*59' 00439/91* 1043Z861' 00439666' T04309/1' 0043500Z' 0043609/' 1043Z92l° 1043/E*2* /T 
1043ZV0Z' 10436901* 0043i5?i* 004396ZZ* 10431591' 00439666' 1043*9/1' 0043//E2' 0043Z91/' 104315*1' 10436962* 9T 
1043691Z' T0436Z01' 00439199* 00439*0E* 104381/1' 00438666' 104369/1' 0043*1/Z' 004300/9' 10435991° 1043219E* 51 
104396ZZ' 00435596' 0043£li5' 0043££6£° 10435851' 10430001' 10435//1' 0043200E' 00430/19° 1043*061° 1043E/E*' *1 
10436ZVZ' 0043ZZE6' 0043698** 0043T/6** 104315*1' 10430001' 1043Z9/1° 00432EZE' 00435655' 1043/91Z« 1043E926° £1 
104319SZ' 00430i/9' 0043150*' 0043E*19° 104361EI' 10431001' 104316/1' 0043*9EE* 0043066*' 1043/**Z° 10438929' Zl 
1043969Z' 00431119' 00431ZEE' 004369*/* 10439811' 10431001' 10430091' 0043/5*E' 00439SE*" 1043/*/2° 104350*/' IT 
T0435Z9Z' 00436'>V/' 0043i09Z' 00436/88* 1043*501' 10431001* 10436081' 00438Z*E' 00435Z/E' 10436*0E° li043*199' 01 
1043156Z' 0043ZB99' 0043Z00Z' 10436E01' 00430EZ6' 10431001* 10438181' 004301EE' 0043*60E' 1043e5EE° 10430166* 6 
1043V90E' 0043Z16S' 0043ZZ*1' 10439811* 00438*6/' 10430001* 1043/Z91' 0043E60E' 0043/6*2' 1043**9E* Z043/111* 8 
1043i91E° 00436905' 10-39056' 10436Z£T° 0043/0/9' 10431001* 10435E9l° 0043P6/Z' 00430561* 1043*16E° Z0436EZ1* / 
T043ESZE* 0043661*' T0-396E5* 104355*1* 0043E05S* 10430001' 1043E*9l* 0043PZ*Z' 004359*1* 10432*1*° 20439*El* 9 
10430EEE' 004390EE' 10-3Z9Z1* 1043Z/51* 00435ZE*' 10431001' 10430591* 0043V861' 00432/01' 1043/*E** Z0439**l' 5 
t043V6£E' 0043Ei£Z' ZO-30EO**- 1043*/91* 0043**1E' 1043E001' 10435591* 00431/*!' T0-3E95/' 10435Z5*' Z0439E51' * 
T0431EVE' 0043VE*!' 10-301EZ*- 1043/£/l» 0043//6T' 10432001' 10439591* 10-3/Z06° T0-3*6Z5' 1043Et9*° Z04306ST* £ 
10439VVE' t0-306i** 10-3*11£*- 1043*9/1" 10-3Z196' 10431001' 10436591* 10-3frE0E' tO-3E60*' 10436/9** 2043Zt91' Z 
10439VVE' 10-3061*'- 10-3*11£*- 1043*9/1' 10-3Z196' 10431001' 10436581* 10-36E0E*- 10-3E60*' 10436/9*° Z0432191° 1 
3NII3/13 A X •13 HD*H dNUH/lH 3NIS/S dNIO/A JNIO/n JNIM/OIJ dNId/d isi 

£      .XSONI   0NDD3S 

10439/11' 00436*88' 10430961' 10-36519°- 1043501E* 0043f966"' 10431E02' 0043E662*- 0043**16' 0043*55Z° 0043*00E' 9Z 
104380ZI' 00430/26° 10439/91' 10-39Z9/°- 1043?*0£' 00435666" T043*E02° 00435992*- 0043E816* 0043ZZ/Z° 0043692E' /Z 
10432EZ1' 00439996' 104326/1° 10-3//*/*- 1043000E' 10430001' 10436102' 00439*E2*- 0043ZZ26' 0043Z16Z» 00439e5£' 9Z 
104365Z1' 10430101* 1043/0/1" 10-38*69°- 10432562' 10431001' 1043*961° 00431661*- 0043*5Z6' 0043012£° 00432*0*' 5Z 
10431621' 1043U01' 10439851' 10-309Z9°- 10435692' 10431001' 10435*61' 0043£*9l*- 00432526' 0043885E" 00432E9*' *Z 
1043EEE1' 10436*01° 10435/>,l' 10-36/ES*- I0436iez' 10431001' 10439161° 0043E6Z1'- 00436026' 00431*0*° 004388E5' EZ 
I0436e£l' 10435901' 1043/9EI' 10-3£E1*°- 104352/2' 10431001' 1043PP81' 10-36//8°- 00435E16* 0043/*9*' 004395*9' ZZ 
104365*1' 1043E/01' 10432921* 10-312*2°- 1043*192' 10431001' 10432981* 10-3550*'- 00431106* 0043TE*5' 0043*26/' IZ 
10432*51' 1043//01' 10436511' 20-399*1'- 1043/8*2' 10430001" 1043**81* 10-3100T 00439289° C04320*9' 0043*/96' OZ 
10436E9T 1043*/01' 10439501' 10-3T59Z' IC4 305E2' 10430001" 10430E91* 10-3*/29' 0043*/59* 0043Z65/' 1043**21' 61 
I043e',/l' 1043*901* 00435856' 10-3*1/9' 104390ZZ' 0043/666* 10432291* 00435511" 00432528* 00439106' 10439/51' 91 
1043/9B1' 10439*01' 0043E199' 0043*911' 1043950Z' 00435666' T043/1B1* 0P436991" 0043659/* 10430/01' 10438661' /I 
10435661' 1043Z201' 0043«,99/' 00436//1' 10436061" 0043E666' 10435181* 0043P*IZ" 004396E/* 10439921° 10435252' 91 
10436212' 00439686° 0Q439*/9° 0043*£52' 104 365/1" 0043E666' 104 351BT* 00436/52" 0043/989° 104306*1° 1043E/1E' 51 
1043892Z" 00432156" 00432985" 00439E*£' 1043219T 0043t666' 1043/181* 00430*62" 0043*929' 10430*/!° 1043/*6£' *l 

s 
1* 
lb 



1* .*7*9E»01 .2057E*01 .6095E+00 .3057E*00 .1731t*01 .99956*00 .15706*01 .*373E*00 .5564E*00 .1020E*01 .23096*01 
15 .*00'.E»01 .18288*01 .65881*00 .282J[:*00 .I720t*01 .999'.E*00 •1695E*01 .3503E*00 .6'.88E*00 .1069E*01 .21906*01 
16 .3367E*01 .1622E*01 .7038fc *00 .25<.'iE*00 .17iOE*01 .999'i6*00 • 1818E*01 .27606*00 .7'.'.9E*00 .1116E*01 .20766*01 
17 .2632b^0l .l'i39E»01 .7<i*lt*00 .22<.2E*00 .1702t*01 .999<i6*00 .1939E*01 .21366*00 .8'.67E*00 .1156E*0l .19686*01 
13 .2387£*01 .I278t*01 .7796E+00 .1922E+00 .169'tE*01 .9993E*00 .20566*01 .16186*00 .9S35E*00 .11936*01 .18686*01 
14 .20226*01 .1139E*0l .8106E*00 .1597E*00 .16856*01 .999'i6*00 .2170E*01 .11926*00 .10666*01 .122*6*01 .1775E*01 
20 .I72*t«01 .1020E*01 .837*E*00 .12726*00 .16776*01 .999'.E*00 .22806*01 .8<i'.16-01 .1185E*01 .12536*01 .1690E*01 
21 .1*83E*01 .9193E*00 .a603E*00 .9579E-01 .10686*01 .9996E*00 .2386E*01 .56286-01 .13126*01 .12776*01 .1613E+01 
22 .1286E+01 .83^^E*00 .8797tt00 .661*6-01 .16586*01 .99966*00 .24876*01 .33'.1E-01 .l'.50E*01 .130*6*01 .15*26*01 
23 .1131E»0l .7673E+00 .a968E*00 .3939E-01 .16396*01 .99956*00 .25886*01 .15296-01 .16006*01 .1326£*0l .1*7*6*01 
2« .lOlOEtOl .7163E*00 .9124E*00 .1605E-01 .16116*01 •1000E*01 .26906*01 .1135E-02 .17736*01 .13576*01 .1*106*01 
25 .9063£*00 .6675E*00 .9245E*00 -.5393E-02 .15966*01 .1001E*01 .27776*01 -.10926-01 .19756*01 .13936*01 .13586*01 
26 .81*9E»00 .6173E»00 .9328t*00 -.25336-01 .16016*01 .1001E*0l .28'.2E*01 -.21596-01 .20766*01 .13756*01 .13206+01 
27 .7369E+00 .5723E»00 .9396E*00 -.*238E-0l .16106*01 .10016*01 .29016*01 -.30686-01 .21766*01 .13566*01 .12886*01 
28 .666lE*00 .5323EtOQ .9't68E*00 -.6022E-01 .16106*01 .10026*01 .29686*01 -.38936-01 .22756*01 .13366*.01 .12516*01 

S6CQND INDEX* 

1ST P/PINF RQ/RINF U/OINF V/QINF S/SINF HT/HTINF HACH CP X Y EI/EIINF 
1 .1593E*02 .*6*oe+oi .79966-01 -.28376-01 .18586+01 .10006*01 .16036*00 .17*16*01 -.6335E-01 -.*9396-01 .3*336+01 
2 .15936*02 .*6*06*01 .79966-01 .28376-01 .18586+01 .10006*01 .16036*00 .17*16*01 -.6335E-01 .*9396-01 .3*336+01 
3 .15716*02 .*600E*01 .91326-01 .85066-01 .18556+01 .10016*01 .23636*00 .1716E*0l -.5588E-01 .1*806+00 .3*166+01 
* .15226*02 .*507E*01 .11316*00 .13996*00 .18*96*01 .10026*01 .3*266+00 .1658E+01 -.3*876-01 .2**66+00 .33776+01 
5 .1**16*02 .*352E*01 .1*266*00 .19076*00 .18396*01 .99996*00 .*580E+00 .156*E+01 -.16596-01 .3*256+00 .33116+01 
6 .13*8E*Q2 .*172E*01 .17966*00 .23506+00 .18256*01 .99886*00 .5758E+00 .1*56E+01 .21956-01 .*3*2E+00 .3232E+01 
7 .12506*02 .3978E*01 .226*6*00 .27166*00 .18096*01 .99966*00 .6981E+00 .13*1E+01 .62586-01 .52516+00 .31*2E+01 a .11376*02 .37*3E*01 .2779E*00 .30106+00 .17916*01 .99966+00 .82286+00 .1209E+01 .10786+00 .61*96+00 .3037E+01 
9 .10226*02 .3*9*6*01 .33306*00 .32266+00 .17736*01 .10006+01 .9*906+00 .10756+01 .16856+00 .69506+00 .292*6+01 

10 .90286*01 .3223E*01 .39016*00 .33526+00 .175*6*01 .99986+00 .10756+01 .9362E+00 .22586+00 .78006+00 .28016+01 
11 .79166*01 .29556*01 .**626*00 .33996+00 .17366*01 .99996+00 .12006+01 .80666+00 .29996+00 .85036+00 .26796+01 
12 .68686*01 .2690E*01 .50216*00 .3363E+00 .17196*01 .999*6+00 .132*6+01 .68*36+00 .37166+00 .926*6+00 .25536+01 
13 .59306*01 .2*39E*0l .55516*00 .326*6+00 .17026*01 .99926+00 .1**5E+01 .57*96+00 .*5606+00 .988*6+00 .2*316+01 
l* .50926*01 .2203E*01 .60566*00 .31096+00 .16856*01 .99916+00 •1567E+01 .*772e+00 .5*156+00 .105*6+01 .23116+01 
15 .*3606*01 .198*E*01 .65216*00 .29126*00 .16706*01 •99906+00 .16866+01 .39196+00 .63576+00 .11086+01 .21976+01 
16 .37306*01 .17866*01 .69*76*00 .26816*00 .16566*01 .99916+00 .180*6+01 .31636+00 .73*16+00 .116*6+01 .208BE+01 
17 .31936*01 .160eE*01 .73306*00 .2*276+00 .16*36*01 .99916+00 .19186+01 •25576+00 .839*6+00 .12116+01 .1986E+01 
IS .27*06*01 .1**96*01 .76736*00 .21596+00 .16306*01 .99916+00 .20296+01 .2029E+00 .95096+00 .12576+01 .18906+01 
19 .23636*01 .13126*01 .79766*00 .18856+00 .16166*01 .999ZE+00 .21376+01 .1589E+00 .10706+01 .12996+01 .18016+01 
20 .20*86*01 .1192E*01 .82*36*00 .16106+00 .16026*01 .9991E+00 .22*26+01 .1222E+00 .11986+01 .13*16 + 01 .17196+01 
21 .17886*01 .1089E*01 .8*786*00 .13*56+00 .15876*01 .99936+00 .23*56+01 .9190E-01 .13376+01 .13796+01 .16*26+01 
22 .15726*01 .100lE*0l .86866*00 .10916+00 .15696*01 .99936*00 .2**66+01 .66656-01 .1*916+01 .1*236+01 .1570E+01 
23 .13966*01 .93156*00 .88776*00 .85716-01 .15*26*01 .99926*00 .25506+01 .*616E-01 .16636+01 .1*6*6+01 .1*99E+01 
2* .12576*01 .8790E*00 .90526*00 .6*606-01 .15066*01 .99956*00 .26566+01 .30016-01 .18666+01 .15206+01 .1*30E+01 
25 .11**6*01 .a301E*00 .918*6*00 .*530E-01 .1*856*01 .99996*00 .27*16+01 .16806-01 .21096+01 .158*6+01 .1378E+01 
26 .10*86*01 .7800E*00 .92716*00 .27506-01 .1*9*6*01 .1000E*01 .28016+01 .55896-02 .22186+01 .15786+01 .13*3£+01 
27 .96696*00 .73526*00 .93*16*00 .116*6-01 .1*876*01 .1001E*01 .28516*01 -.38636-02 ,23266+01 .15706+01 .1315E+01 
28 .893*6*00 .69566*00 .9*126*00 -.**0*6-02 .1*856*01 .10016*01 .29076*01 -.12**E-01 .2*336+01 .15626+01 .128*E+01 

s 

SECOND IN06X* 

isr P/PINF RO/RINF U/QINF V/QINF S/SINF HT/HTINF MACH CP X Y EI/6UNF 
1 .15796+02 .*6106*01 .985*6-01 -.27886-01 .18596*01 .10006+01 .19366*00 .17256*01 -.79*66-01 -.501*6-01 .3*266+01 
2 .15796+02 .*6106*01 .985*6-01 .27886-01 .18596*01 •10006+01 .19366*00 .17256*01 -.79*6E-01 .501*E-01 .3*26E+01 
3 .1559E+02 .*5756*01 .10996*00 .83586-01 .18556+01 .10016+01 .2618E*00 .17016*01 -.7228E-01 .1503E+00 .3*08E+01 * .15126*02 .**906*0l .13156*00 .13756*00 .18*76+01 .10026+01 .36296*00 .16*66*01 -.5029E-01 .2*e2E+00 .33676+01 
5 .1*3*6*02 .*3*66*01 .16036*00 .18816*00 .18336+01 .99986*00 .*762E*00 .15566*01 -.33826-01 .3*83£+00 .33006+01 
6 .13*56+02 .*1806*01 .19656*00 .23266 *00 .18166+01 .99886*00 .59*06*00 .1*526*01 .59356-02 .**13e+00 .32196+01 
7 .12526+02 .*O056*01 •2*276*00 .269*6*00 .17956+01 .99986*00 .71776*00 .13**6*01 .*633£-01 .53*26+00 .31276+01 
8 .11**6+02 .37886*01 .29266*00 .29886*00 .17736+01 •99986*00 •8*226*00 .12186*01 .90656-01 .62676+00 .30216+01 
9 .103*6+02 .35586*01 .3*556*00 .32036*00 .17506+01 .10006*01 •96706*00 .10906*01 .15256*00 .70856*00 .29086+01 

10 .92076*01 .33056*01 .39986*00 .33316*00 .17276+01 •99986*00 •10916+01 .9571£*00 .208*6*00 .79756*00 .27866+01 
11 .81*16*01 .30556*01 .*5326*00 .33856*00 •17056+01 .99966*00 •12136*01 .83286*00 .28386*00 .86986+00 .26656*01 
12 .71356*01 .28076*01 .5063£*00 .33656*00 .16826+01 .99926*00 .13356*01 .715*£*00 .35*96*00 .95116+00 .25*26*01 
13 .62276*01 .25706*01 .55676*00 .32886*00 .16616+01 .99906*00 .1*5*6*01 .60966*00 .**056*00 .10166+01 .2*236*01 



CO 
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TO+306eZ' T0+3£Z0T' 00+3960*" 00+35ZZ9' 10+3i8*T' 00+31666* 10+39/51* C0+36'>EE* 00+30595° 10*31E92° tO+399/9" E 1 
TO»3905Z* T0+3100I' 00*3*12e' 00*390Zi'' 10»30iET 00t35866'' 10+3Z091" 00+306EE* 00+35915* 10+39E0E° 10+3019/" 21 
T0+39Z92* 00+30606* 00435T52' 0043tBZ9° tO+3B<»Zf 00436866" 10 + 31';91* 00+36/EE* 00+3159'>* 10+39*2E' 10+30E58" 11 
10+3iViZ' 0043/ZE9* 00435EiI' OOtJl^bb' 10+35211' 00+30666' 10+32/91* 00+390EE* 00+3651'»* 10+309*E° 10+3*056" 01 
T0*3B99Z* 00+3ESEZ' 00*3'»0?T 10t32in' 10+3Z001' 00+36656° m + s-^o/i' 00+3C/1E* 00+310/E* 10 + 3'>/9E° 20+3*501" 6 
10+3T862' 00*3<>0S9' 10-3iZ95' X0t3SZZ1' 00*3?98e* 10+30001* 10«35Eil» CO+32962" 00+3B12E° 10+3B99£° 20+3E511" 6 
I0*3060£* oo+svass* 10-3fiBEl' 10*3E<;E1* 00+3E59/' 10+31001' 10+399/1° 00+39/92* 00+3/5/2° 10+36*0*° 20+31521" / 
TO + 35eTf 00+3SSS** 10-3609?*- lO+BBE*!" 00+390V9' CO+31666* 10♦3/^/l° 00+3e0E2" 00+311E2* 10*3581** 20+3EEE1" 9 
I0*3IiZe« 00*3fc6S£' 10-382B9'- 10+33E51* 00+30Z25* 00+38666* 10+32ZB1* 00+3E5fll" 00+30961* 10+312E*" 20+3E1*!" 5 
tO*3Z*E£' 00«35SSZ* 10-3V119'- 10+3ST91* 00+39Zl'y io+3eooi' 10 + 11»>B1* 00+36*El" 00+31991" 10+3E***" 20+359*1" * 
10*398tE* 00*36*5f 00»31501'- 10«3S991' 00«3B0?£* 10+32001* 10 + 3<>5fll° 10-38629" 00+369*1" 10+3015*" 20+3/2S1" £ 
T0 + 380*f 10-3*9TS° C0*3illl'- 10+39991° 00+3EZ9Z' 10+31001* 10+31981" 10-35082" 00+355El° 10+39ES*" 20+39*51" 2 
I043e0»f 10-3*915"- 00*3illT- 10+39891* 00+3EZ9Z* 10+31001" 10+31981" 10-350B2*- 00+3S5E1" 10+39E5** 20+39*51* 1 
JNII3/I3 A X d3 HOVH dNUH/lH 3N1S/S JNIC/A JNIO/n 3NI»/0» dNId/d XSl 

9      ■xaONI   ONQDSS 

10+3*621* 10+3EI02" 10+35*/2" 10-3EB/E" 10+38882* 10+31001* 10+32821* 10-3299/" 00+325E6* 10+3*201° 10+3*2E1" 82 
10+391E1* 10+36551" 10+39292* 10-3169*" 10+3**82* 10+30001* 10+39B21" 10-30006* 00+3/925° 10+3*901° 10+320*1" /2 
10+32*El* 10+3EB61" 10+32052" 10-300/5" 10+320B2* 10+30001* 10+38821° 00+39101" 00+31226° 10+35011° 10+368*1" 92 
10+3E/E1* 10+39961" 10+3//E2* 10-30269" 10+305/2* 10+30001* 10+3*621" 00+39*11* 00+35E16* 10+30911° 1043E6S1" 52 
10+3*2*1* 10+36*81* 10+31502* 10-369*9" 10+39992* 00+38666" 10+361E1° 00+3E0E1' 00+39668* 10+32121° 10+392/1" *2 
10+366*1" 10+31*/1" 10+399/1" 00+39*01* 10+39552" 00+3/666" 10+366E1* 00+3/9*1° 00+35099° 10+36921° 10+3/591" E2 
10+31/51" 10+32991" lO+3*/5l* 00+35621* 10+3***2* 00+39566" 10+396E1* 00+39991* 00+30659* 10+3E*E1° 10+31112" 22 
10+3/*91" 10+32851" 10+39fl£l* 00+3065I° 10+3BEE2* 00+35666° 10+352*!" 00+36981* 00+3E9E9* 10+35E*l° 10+3*9E2° 12 
10+352/1* 10+3/151" 10+3*221" 00+32£61° 10t35E22° 00+3E566" 10+315*1" 00+39602" 00+35119° 10+30*51" 10+39592" 02 
10+39091* 10+36**1" 10+38/01" 00+30EE2* 10+31E12* 00+3E665* 10+35/*l* 00+3/OE2* 00+3E59/* 10+30991" 10+3B662" 6T 
10 + 3E69T 10+3/8El° 00+356*6" 00+3E6/2* 10+39202* 00+3E666* 10+386*1* 00+35152* 00+3865/* 10+3*6/1" 10+356EE" ei 
10+36861" 10+312EI" 00+36*28" 00+35EE£° 10+30251° 00+3E666* 10 + 31251* 00+391/2° 00+3*E2/* 10+36*61" 10+3098E" /I 
10+32802" 10+38521" 00+3921/" 00+3295E* 10+31181" 00+32656* 10+3E*51" 00+3*062" 00+39/89* 10+32112" 10+3/5E*" 91 
10+35812* 10+3BB11" 00+3/609" 00+3089*" 10+36691" 00+31665* 10+3/951" 00+31/OE" 00+398*9* 10+3*622° 10+3E105" 51 
10+3*622* 10+32211" 00+3/115" 00+30055* 10+39851" 00+31566* 10+32661" 00+3212E" 00+3E909* 10+326*2" 10+391/5" *1 
10+380*2* 10+35*01" 00+3052*" 00+302*9" 10+389*1" 00+30655* 10+36191" 00+391EE* 00+31095* 10+310/2" 10+35069" ET 
10+39252* 00+3BS/5" 00+318EE" 00+31**/" 10+306E1" 00+30665* 10+35*91" 00+3*/E£* 00+39115° 10+32262" 10+319E/" 21 
10+38*92* 00+3*588" 00+3//92" 00+35958* 10+35221* 00+3E665* 10+3E/91" 00+36/EE" 00+3809** 10+32S1E" 10«35*£9" tl 
10+3/9/2" 00+31518* 00+35061" 00+356/6* 10+35011* 00+35665* XO+36691" 00+391EE* 00+3950** 10+3*BE£° 10+359£6° 01 
10+36982" 00+3612/* 00+3*9El" 10+32011* 00+38995* 10+30001* 10+3/2/1" 00+39B1E* 00+3095E" 10+3B19E° 20+36*01° 6 
10+3200E" 00+39BE9* 10-39*E/" 10+3*221* 00+35E98* 10+30001* 10+3*6/1° 00+3*/62" 00+3*/0£" 10+30EB£° 20*30511" B 
10+3011E" 00+3EE*S* 10-3500E" 10+35*E1* 00+3*0*/* 10+30001* 10+318/1" 00+3EB92* 00+32552" 10+3620*° 20+3E521* / 
10+3E02E" 00+3*8**" 10-38001"- 10+3/**l* 00+38519* 00+36856* 10+3/081" 00+3E1E2* 0O+3/E12" 10+3*81*° 20+30*£l* 9 
10+3/82E* 00+31*5E" 10-36015"- 10+35*51* 00+38/6** 00+36666* 10+3B2B1" 00+35981* 00+319/1° 10+39EE*" 20+362*1* 6 
10+395EE* 00+36152" 10-32/59"- 10+32E91* 00+3/9BE* 10+32001* 10+3**81" 00+319E1* 00+386*1" 10+399**° 20+366*1* * 
10+386EE* 00+39251" 10-3/999"- 10+3*891* 00+3E062* 10+32001* 10+36581" 10-3E0EB* 00+3*921" 10+35*5*" 20+3**51" £ 
10+3Bl*£* 10-35805* TO-3/5S5"- 10+3/0/1* 00+3//22* 10+31001* 10+30991" 10-318/2* 00+30/11" 10+35/6*" 20+3*951" 2 
10+391*E* 10-36805"- 10-3/556"- 10+3/0/1" 00+3//22* 10+31001* 10+30991" 10-318/2"- 00+30/11" 10+36/6*° 20+3*951" 1 
3NII3/13 A X d3 H3VH 3NUH/1H JNIS/S JNID/A dNIO/n dNm/DM dNId/d ISl 

■X30NI   QNODSS 

10+36521" 10+3/8/1" 10+31552" 10-3/821* 10*39BB2* 10+31001" 10+3//E1* 10-3891** 00*3*/E5* 00+36/68° 10+30111* 82 
10+322E1" 10+3*8/1" 10+39/*2" 10-36912* 10*38£82* 10+30001" 10*30BE1* 10-39E55° 00*390£6* 00+32/68° 10+39B11* /2 
10+38*E1" 10+309/1" 10+309E2" 10-39*1E* 10+3E5/2' 00+35566" 10*30BE1' 10-35169° 00*3/E25* 00+322*6* 10+30/21* 92 
10+30flEl" 10+35//1" 10 + 3£*22" 10-381E** 10+38E/2' 00+3/6f6" 10*3*6E1" 10-30**8* 00+31615* 00+36266* 10+30/El' 52 
10+32E*1" 10+32991" 10+36551" 10-395/5' 10+3E692" 00+3*666" 10*390*1* 00*39101* 00+3*105* 10+3E*01* 10+3*6*1* *2 
10+3E061" 10+3E091" 10+392/1" 10-3*95/* 10+3**62" 00+3E666" 10*38**1* 00*30121* 00+3/288* 10+3/601* 10+36*91* E2 
10+3//51" 10+32*51" 10+32E61" 10-36EB6* 10+35£*2* 00+31666" 10*328*1* 00*322*1* 00+31Z9B* 10+35911* 10+3**81* 22 
10+31591" 10+318*1" 10+329E1" 00+36521* 10+32EE2* 00+3E566' 10*39061' 00*35*91* 00t3E0*8* 10+35621* 10+36/02* 12 
10+382/1" 10+362*1" 10+31121" C0+32B61* 10+30E22* 00+31566* 10*39251' 00+3//B1* 00+3E918* 10+3*9£1* 10+395E2* 02 
10+30181" 10+3*/£l" 10+3*/01" 00*39951* 10+3/212° 00+31656* 10*39*61* 00*36112* 00+3968/* 10+3*8*1° 10+39892* 61 
10+3/581* 10«322E1' 00+3*8*6' C0*361*Z* 10+31202* 00+31666* 10*3*961* 00*?15E2* 00+3866/* 10+30291° 10+3*/0£* 81 
10+30661" 10+39921" 00+322EB" 00*3*562* 10+3E161" 00+31666' 10*32961* 00*32fl62* 00+3992/' 10+35//l° 10*3EE5E" /I 
10+36802" 10+31121" 00+3EE2/' 00*32B5E* 10+32081* 00+31666' 10*30091' 00*366/2* 00+38589' 10+36*51* 10*31/0** 91 
10+36612" 10+38*11" 00+3/229' 00*360E** 10+36891* 00+ 10666' 10*36191' 00*3*662* 00+306*9* 10+36£12° 10*3569*" 51 
10+390E2' 10+38801' 00+39926* 00*39*15* 10+3E/61" 00+30666* 10*36£91' 00*3091E* 00+38*09' tO+38*E2* 10*3E1*S" »I 

di 



«p 

1* ,bOO<>i*Ol .2637E*01 .609'tE + OO .3265£*00 .15'.5E*01 .9993E»00 .I60'it*01 .5835£*O0 .'i968E*00 .H57E*01 .2277E*01 
15 .5317E*01 .2<.51E*0l .650U + 00 .3l'.5EtO0 .1516E+01 .9993E*00 .1716E»01 .503<i£tOa .5967E*00 .1227E»01 .2170Et01 
16 .*7llfc*01 .ZZ76b»Ol .6e79E*00 .3001E»00 .l'i88t + 0l .999<,E + 00 .1827E*01 .^327E*00 .70l8EtOO .1305E»01 .2068Et01 
17 .*175Et01 .2117ttOl .7Z25E»00 .2836E»00 • Ublb^Ol .999<,Et00 .193<tEt01 .3703E*00 .8176£*00 .1376£*01 .1972E+01 
18 .3709E+01 .l'J71E*01 .75'.2EtOO .26581: ♦OO .U3'.Et01 .9995E+00 .20'ilE*0l .3159E*00 .9'i3*E*00 .1*51E*01 .1881Et01 
19 .330'iE»01 • IBiiOEtOl ,7833£fOO .2473E+00 .l<.07tt01 .9995£*00 .21*6E»01 .2687E«00 .1082E»01 .152'.£*01 .1795E+01 
20 .2")5ZE+01 .1722E»01 .8099Et00 .2283E*00 .1379E*01 .9995E*00 .2250Et01 .2276E»00 .1237£t01 .1605E*01 .171*Et01 
21 .Zb-ttittOl .1617E*01 .83'.5E*O0 .209<.£t00 .1350E+01 .9998E»00 .235^E*01 .1918£»00 .li^llEfOl .1&8<>E*01 .1636E+01 
22 .2375Et01 .1523E»01 .8676E+00 .1903E»OO .1318E*01 .1000E*0l .2'.62E»01 .l60*EtO0 .1615Et01 .1781E«01 .1560E»0l 
23 • Zl^-iE+Ol .1<.'.5E*01 .8795E*00 .1711E«00 .1281E+01 •lOOOEfOl .257'.E*01 .133'.E*00 .1B51E*01 .1879£*01 .I'la'.EtOl 
2* .195&E*01 .1383E*01 .8988E»00 .1531E*00 .IZiiZe^Ol .1000E»01 .2683E+01 .1115E»00 .21**E*01 .2008E»01 .l^l'.E + Ol 
25 .IBliiEtOl .1329E*01 .fllZiiEtOO .Ua'.EtOO .1218Et0l •lOOOEtOl .2765Et01 .9<i95E-0l .2511Et01 .215aEt01 .1365E*01 
26 .1707E*01 .1278E*01 .92O7E+0O .1270£«U0 .l2liE*01 •lOOlE+Ol .2815E»01 .82'i3E-01 .26S'iE*01 .2186E*-01 .1336E«01 
27 .1619£»01 .1233£»01 .9272E»00 .1171£»00 .izoaE+oi .lOOlEtOl .285*E+01 .7215E-01 .2776E+01 .2213E»01 .1313E*01 
28 .15'.0E*01 • ll'JSEtQl .933*EtOO .1075£tOO .1202E*01 .1001E»01 .2895E*01 .629*£-01 .2907£t01 .2238Et01 .1290E»01 

SECOND INDEX*  9 

1ST 
1 
2 
3 
* 
5 
6 
7 
8 
9 

10 
U 
12 
13 
1* 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

P/PINF 
.1525E+02 
.1525£*02 
.1506E»02 
.1468E*02 
.1399E*02 
.132*E*02 
.12<.7Et02 
.1155E*02 
.10&0Et02 
.9624E»01 
.e69eEt01 
.7822E*01 
.7Ol'iE»01 
.6279E*01 
.561Q£»01 
.5015£*01 
.**8*E»01 
.4016Et01 
.3606E tOl 
.3Z'><it*01 
.2925E+01 
.2638E»01 
.23e7£*01 
.2182E+01 
.2030E*01 
.1921E*01 
.1832E*01 
.1753E*01 

RO/KINF 
.*491E*01 
.4491E»01 
.4'i7lE+01 
.4413Et0l 
.4301Et01 
.4182E*01 
.<i066£»01 
.3902E*01 
.3727E»01 
.3533E+ai 
.3340Et01 
.3150E>01 
.2962E*01 
.2783£t01 
.2608E*01 
.2**6£*01 
.2293E»01 
.2152Et01 
.2025E*01 
.190eE»01 
.1802E*01 
.1705E»01 
.1620£«01 
.155l£*01 
.1«93E»01 
• l^'.ZE + Ol 
.1398£«01 
.1359Et01 

U/QINF 
.15«3E*00 
.1543E+00 
.165<rE>00 
•1862E*00 
.2139£t00 
.2489E+00 
.2921E*00 
.3357E«00 
.3e21E*00 
.*30<.£t00 
.'i783E«00 
.5262E*00 
.5710E*00 
.6137E*00 
.6928E'»00 
.6894£>00 
.723OE+00 
WS'.OE^OO 
.7826E+00 
.eoe9E«oo 
.833(>Et00 
.8566EtOO 
.87e4£*00 
.8973£*00 
.9106E+00 
.9187E*00 
,92<.9£*00 
.9309E»00 

V/aiNF 
■.2a7lE-01 
.2871E-01 
.8347£-01 
,1337E»00 
.134<i£tOO 
.2310E*O0 
.2674E*00 
.Zg^SE+OO 
.3157E+00 
.3302E+00 
.3387E*00 
.3*12£*00 
.3336£»00 
.3318E»00 
.3216E»00 
.309a£*00 
.Zg-iSE+OO 
.2784E+00 
.261dE*00 
.244*E*Q0 
.2267t*00 
.20a5£*00 
.1896Et00 
.1717E*00 
.1576E*00 
.I473c*00 
.13tt7E*00 
.13O3Et00 

S/SINF 
.1862£t01 
.ie62E*01 
.ie52E*01 
.1837E*01 
.1815E*0l 
.1785£»01 
.1750£»01 
.1717E*01 
.l681Et01 
.l&4«£t01 
.1608E*01 
.1569E*01 
.1534E+01 
.1498£«01 
.l'i66Et01 
.143'.£»01 
.l'i03E»Ql 
.1373E»01 
•1343£*01 
.1313Et01 
.I282£»0l 
.1250E»01 
.1215Et01 
.iieoE^oi 
.1158£*01 
.llSOE^Ol 
.ll'.6£*01 
• lUlEtOl 

HT/HTINF 
.1002E*01 
.1002E*01 
.1002Et01 
.1002E»01 
.9996Et00 
.9993E+00 
.1001E»Q1 
.9996£*00 
.9993£*00 
.99B6E«00 
.9988Ef00 
.9991E»00 
.9993E+00 
.9996£*00 
.9995E*00 
.9996E»00 
.9997Et00 
.9997E+00 
.9998f♦00 
.9998E*00 
•lOOOE+Ol 
.lOOOE^Ol 
.1001E*01 
.10G0E*0l 
.lOOOEfOl 
.lOOlEtOl 
.lOOlE+Ol 
.lOOlE+Ol 

NACH 
.2980E*00 
.2980E»00 
.3530E»00 
.<i399Et00 
.54SOEfOO 
.6&aiE«00 
.79l4E*00 
.9090E*00 
.1028£»01 
.1150E»01 
.1271E»01 
.1393E»01 
.1510E*01 
.1626E*01 
.l737Et01 
.1847E*01 
.195*Et0l 
.2060E«01 
.216tEt01 
.2268E*01 
.2373E*01 
.2480E*01 
.2591E*01 
.2696E*0l 
.277'iE»01 
.2822Et01 
.2859£»01 
.289 7E*01 

CP 
.l&62Et01 
.1662E*01 
.16<i2E*01 
.1595E»0l 
.ISISE+Ol 
.1*27E»01 
.1338E*01 
.1230E«01 
.1120£«01 
.1006Et01 
.8977£»00 
.7956E*00 
.7013E400 
.6156E+00 
.5376E*00 
.*682£»00 
.*063E*00 
.3517E+00 
.3039£*00 
.2617£t00 
.2244EtO0 
.1910EV00 
.1617£»00 
.1378£»00 
.1201Et00 
.107'tE*00 
.9706E-01 
.8785E-01 

-.127eE*00 
-.1278E+00 
-.1214E»00 
-.9656E-01 
-.8551E-01 
-.<i211E-01 
-.2398E-02 
.3908E-01 
.10<i3E»00 
.1561E«00 
.2354E+00 
.3O'i6E»O0 
.39'ilE*00 
.4819E*00 
.5837£»00 
.6910E«00 
.8l03£*00 
.9*09£*00 
.1086Et01 
.1250£*01 
.1436E»01 
.1656E»01 
.191<iE«01 
.2237E*01 
.2645E+01 
.2786£»01 
.2926E*01 
.3065E*01 

-.5239E-01 
.5239E-01 
.1572E*00 
.2592E»00 
.3657E+00 
• 4&26E'>00 
.5615E»00 
.6&23£i00 
.7*87E-tOO 
.8502E*00 
.9285Et00 
.1025E»01 
.IIOIE^OI 
.119lE*01 
.1267E»01 
.1352E^01 
.1430Et01 
.1516E»01 
.1599E*01 
.1693E+01 
.1786E»01 
.1901Et01 
.2018E»01 
.2170E*01 
.23<i9E»01 
.2389£*01 
.2<.27E*01 
.2464E»01 

EI/EIINF 
.3395Et01 
.3395E*01 
.3372E*01 
.3327E*01 
.3253£*01 
.3165E*01 
.3068£t01 
.2959E»01 
.2B<i6E»01 
.2724E»01 
.2604Et01 
.2483£«01 
.2368E*01 
.2256E*01 
.2151Ef01 
.2050E+01 
.1956E*01 
.1866E«01 
.17BlE*01 
.1700E+01 
.1623Et01 
.15*7E*01 
.1*7*E*01 
.1*07E*01 
.1359E+01 
.1332E*01 
.1311E*01 
.1290E4'01 

Z' 
CO 

o 

00 

00 

SECOND INDEX* 10 

1ST P/PlNF 
1 .1501E+02 
2 .1501E*02 
3 .l<«a6E«02 
<i .1**8E»02 
5 .1382E*02 
6 .1312£»02 
7 .12<.1£»02 
8 .1154Et02 
9 .1065E+02 

10 .9725E*01 
11 .88*9£»01 
12 .8020£*01 
13 .72'.8£*01 

RO/RINF 
.**41£*01 
.4'.'tlE»01 
.4<i2e£»01 
.<i377E»01 
.*276E»01 
.*17'tE*01 
.'i077Et01 
.3931£*01 
.3775E»01 
.360'.E + 0l 
.3*32£t01 
.3263£*01 
.3092E+01 

U/QINF 
.1736Et00 
.1736E+00 
.ia<>l£t00 
.20<i3t*00 
.2321E*00 
.2672E*00 
.30eiEtOO 
.3*92£*00 
.39'i5E*00 
.*^18t»00 
.<i8e5E*-00 
.53'i9E*00 
.5777E+00 

V/dINF 
•.2989E-01 
.2989E-01 
.8<ie8E-01 
.131aEt00 
,1835E*00 
.2323E*00 
.26b3E*00 
.2933£«00 
.3150E*00 
.3336Et00 
.3'>03E»00 
.3<i'ilEt00 
.3'.25E+00 

S/SINF 
.1862E+01 
.16b2£*01 
.1851£*01 
.1833E*01 
.1608E»01 
.l77'.Et01 
.1735E+01 
.1699E*01 
.l659Et0l 
.1616t»01 
.157'iE*0l 
.1531E+01 
.l't92£*0I 

HT/HTINF 
.1002E*01 
.1002E»01 
.1002E*01 
.1001£*01 
.9992E*00 
.9997E*00 
.1000E*01 
.9989E»00 
.9988E+00 
,9985£»00 
.9990E*00 
.9996£«00 
.9997E*00 

MACH 
.3352E+00 
.3352E*00 
.3872E*00 
.*678E*00 
.5759Et00 
.6990E+00 
.8175E*O0 
.9313E*00 
.1052E*01 
.1176E+01 
.1298E+01 
.l't20E»01 
.1535£*01 

CP 
.lb3'iEt01 
.1634E+01 
.1617E*01 
.1573E*01 
.l'i95£ + 0l 
.l^lSE^Ol 
.1331E+01 
.1230E*0l 
.1125E*01 
.1017E»0l 
.9153E+00 
.8187EtOO 
.72B6£*00 

■.1439E*00 
■.l'i39E*00 
■.1378E*00 
•.1120E*00 
•.1027E*00 
•.5812E-01 
■.1864E-01 
.2188E-01 
.88286-01 
.13e6Et00 
.2193E*00 
.2a7eE*00 
.37B7£*00 

-.5314E-01 
.53HE-01 
.1595E*00 
.2628E100 
.3715E»00 
.4697E+00 
.5706E»00 
.67*1£*00 
.7621E»00 
.8678E*00 
.94B1£*00 
.1050E*01 
.U29Et01 

EI/EIINF 
.3380E»01 
.3380E*01 
.3357£*01 
.3309E»01 
.3233E*01 
.31'i2E*01 
.3045E»01 
.2937E+01 
.2822Et01 
.2699£»01 
.2578E*01 
.2«58E*01 
.23'i'iE«-01 



T0*926ZZ* T0+35etI* 0043i/'>E' 0Q*3LBll' tO*3E6?T T043TO0T' T043ET<.T* 0043605E' 004362&?' 104305EE" 1043//9/' El 
tOOZO'-Z'' T0+3660T* 00«3E*5Z* 00O56SB* T0+35I*T 00*30t66* T043B?*f 0043PP*£* 00430255" l043*B'iE° 10430/E8" 21 
10»30Z5Z' OO+SEiBfc" 0O«3TZ9T' 00«3ZS'>6* 10»3Z9Ef 10+3300T* I043B0C1' 0043?9%E' 00439115" 1043E19E" 10435016" 11 
X0*3\<r9i' 00+36206* 00»38E0T T0+3VE0T' 10*3V£2f O0+3ZB66* T043fl<;5T' 0043CtEE* 0043599';" 10439EiE° 10430/B5° 01 
\0*3<)9W 00*3068Z* 10-3/t9S* T0+30ETT' IO+3iOlI* 00+3E866" T0430T9T'' 004 39?1E' 00430l2'»" 1043999E° 20436901" 6 
I0»39eB2' 00»39Z6<)' 10-3O?2f- lO+JbtZl" 00»3'>Z66* 10«3100T* Tn43E99T° 0043096Z' 0043009E" X043696E° 20435*11" 6 
\0*3Lbb2' 00*3888S* 10-3Ett5'- T0«30TET" 00+35Z58" 00+3fc'>6b' I043f0/T* 0043/G5Z' 0043E5EE" 1043180*" 2043E221' 
\0*30bOi' oo+aeEBV T0-3«t06*- 10*3LliX' 0043ZBBZ' T0»3/00f T04lOSZf 00437Z>,2' 0043E60E" 1043S*1V° 20431821" 
TO*3l9tf 00*3!EBE* 00t3Zltt'- T0«3£VM' 00*3T?E9' 0043E966' 104306iT 0043E6Z1' 0043*592" 1043902*" 20439EE1" 
\0*i\LZt' 00*3T0iZ' 00*3BZ*T''- 10+3EZ5T" 00«3SZ1S' 00430666* 10439281° 004 3il21' 0043lBeZ» 1043862*" 204390*1" 
10+30ZEE' 00«3U9f 00*39011'- TOtSISSf 00«3ie9V TO+3500T* 10430581" t0-3*996' 00430*22" 1043STE*" 20432E*1" 
T0t3BeEE» 10-3Eq*5' 00+3X9ZT*- T0+3E95f 00+30/T'i' T043T00T* 10410991" 10-3ZV6Z' 0043/512" 104391E*" 20430**1" 
T0+39E€E* 10-3E9*S'- 00*3tq/T- T0*3E95T 00«30iTj' T0*3T00f 10430991"' 10-9Z*6Z'- 0043/512" 104391E*" 204 30**1" 
jNin/n A X d3 HDVH 3NliH/iH 3NIS/S 3NI0/ft JNIO/n dNIS/0» JNTd/d iSl 

21   -XSONI   aN0D3S 

00 

00 

1043*0E1" 10435162" 1043TBEE" 004355E1" 1043E/82" 10432001* 10435901" 00436E91* 00436226" 10435591" 10432912' 82 
104312E1' 10439592" 1043/22E" 00435**1" 10431*82" 10431001* 10430/01° 004350/1" 0043*/16" 10435591* 10436E22* /2 
10430*E1" 104356/2" 10430/OE" 00439*51" 10436092* 10431001* 1043*/01° 00435//1* 00439116" 10439£/1° 104392E2" 92 
1043*9E1" 10431E/2* 10432162" 0043//91" 104399/2* 10430001* 10431901" 00432981* 00431*05" 104388/1° 10439E*2" 52 
104390*1* 104396*2" 104322*2* 00430881" 1043/692" 10430001" 1043/601" 0043/661" 0043/169" 10438591° 10432192" *2 
104399*1* 1043*622" 10435E02* 00439912* 1043*092" 10431001" 10432211" 00439/12" 00435E/B" 10430661° 10439582" £2 
1043EES1" 10430*12" 10436E/1" 00430152" 10432052" 10+31001" 10436*11" 0043E9E2" 00430E58" 10439502" 1043251E" 22 
1043*091" 10430661" 10439B*1" 00439882* 104310*2" 10430001* 1043//11" 0043frE52" 004390EB" 1043/912" 10435/*E" 12 
10439/91" 10436981" 10439/21" 0043062E* 104310E2" 10430001" 10435021" 004310/2" 00430/08" 10430822" 1043128E" 02 
104325/1* 10436*/!* 1043*601" 00432E/E" 10431022" 10430001* 10435E21* 00435582" 0043028/" 1043/6E2* 1043002*" 51 
1043EEB1" 10435*91* 0043B5E6" 0043612*" 10430012* 10430001" 1043/921* 0043P662" 0043155/" 10435152° 1043819*" 81 
10436161* 10430*51* 0043956/" 004319/*" 1043/661" 10430001" 104300E1° 00431E1E' 0043952/° 10438*92° 10432805" /I 
10430102" 10439**1" 00435699* 0043*9£5° 104326B1* 10430001" 1043*E£1* 004 36*2E" 0043**69° 104398/2° 10436655" 91 
1043/012* 10439*El* 00439/55" 00435209" 1043*8/1" 0043/666" 10431/El" 00435*EE° 00431099° 10439262° 1043/919" 51 
10436022* 10436521* 0043125*" 0043/5/9" 10439/91" 10430001" 104301*1* 004312*E" 00431*29° 10439/0£° 1043*6/9" *1 
1043B1E2" 1043/511* 00432E9E" 00435*5/" 1043E951" 10430001" 104325*1" 0043*9*E" 00438*95" 1043222E° 10430/*/" El 
10430E*2" 10435/01" 004311/2" 004300*8" 10438**1" 10430001" 1043*6*1* 00431/*E" 00436E*5" 10435/EE* 1043E029" 21 
10430552" 0043//96" 00432E02" 004321E6" 104382E1" 00438666" 10431*51* 0043/2*E" 0043555*" 1043E25E" 10435869* 11 
10431/92" 0043*588" 00432121" 1043/201" 1043*021" 00439966" 1043/851* 0043P1EE* 00430*5*" 10432/9£» 1043/096* 01 
104356/2" 004395//" 10-3E22/" 10436211" 10436/01" 0043/966" 10436£91* 0043251E* 0043//0*" 1043128E" 20439901* 6 
1043E162" 004309B9* 20-3169*" 10439221" 00431956" 0043/866" 10431991* 0043*252* 00431E9E* 1043ES6E° 20432511* 9 
1043120E" 0043/6/5* 10-368*£"- 104322E1" 004 390*9" 0043E666" 104312/1" 0043**92* 00431E2E" 1043E90*° 2043EE21* / 
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JN1I3/I3 A X 43 HDVW dNUH/IH dNIS/S dNIB/fl dNIO/n dNIS/Od dNId/d ISl 

N 

fib 

11   ■■X30NI   0N033S 

1043*621* 10436892" 1043E22E" 00431211" 104306B2" 10431001" 10439601 0043/9*1" 0043*/25" 10439151° 10431951° 82 
1043E1E1" 10432*92" 10439/OE" 00432121* 10435582" 10431001" 10431011 004 3l95l° 00439125° 1043E551" 104 35E02" /2 
1043EEE1" 10432552" 10439252" 0043*l£l° 10430282" 10431001" 10439011 0043PE91' 00439515' 10439651° 1043/212" 92 
104355E1* 10430*62" 10436//2" 0043***1* 1043S//2" 10430001" 1043E111 00432E/1" 00439/05" 1043/*91° 10438E22* 52 
1043*0*1* 1043EEE2* 10430EE2" 0043EE91* 104310/2" 10430001' 10432En 004 30/Bl' 00430568° 104301/1° 104300*2* *2 
1043/9*1" 10439512" 10439/61" 00439581" 1043T092" 10431001" 10437911 004 35*02° 004399/8" 104306/1° 10439292" £2 
10438E51" 10430202" 1043/691" 0043E122° 1043*6*2° 10431001" 1043*611 0043/E22' 0043255B" 1043*991° 10438582" 22 
10431191" 10438891" 104319*1" 00439952" 10436BE2" 10430001" 1043*221 004351*2" 0043E2Ee" 1043/961° 1043202E" 12 
1043/991" 10431B/1" 1043E921" 00435552" 104 39B22" 10430001" 10435521 0043E852' 00431808' 10435602° 1043*E5E" 02 
104399/1" 1043*/91" 10430501" 0043PBEE" 1043*912" 10430001" 10435P21 00435*/2" 0043*28/" 10432122" 1043505E" 61 
10436*BT 10430851■ 0043*BE5" 0043T/HE° 10430802* 00435656" 1043/lEl 00436682" 00435*5/° 10439EE2° 104351E*" 81 
1043/Efcl* 104358*1* 00430E08* 004351**" 10435/51" 00436666" 10435*£1 0043E*0E" 0043E*2/" 10430/*2" 104399/*" /I 
10431E02" 104365E1" 0Q4320B9" 0043/205" 10435991" 00438665" 10432RE1 0043E/1E" 0043/169° 10435192" 104311ES" 91 
10430E12" 1043/OEl" 0043/0/5" 004390/5" 104 309/1" 00«3/fc66* 1043/1*1 0043EB2E" 0043E959" 1043/9/2" 1043E695" 51 
1043EE22" 10436221" 00430/9*" 0043E9*9" 10430591" 00435565" 1043f5*l 00431/EE" 0043/819* 10436262° 10432*59" *l 



w 
u 

1* • 703<.E»01 .3220E«01 .fa28BE»00 .3'i60E»00 .1368E*Q1 .9990E»00 .1700E+01 .7037£»00 .*372E*00 .129<>E*01 .2185E»01 
15 .6<.30E*01 .SLS'iEtOl .66'i7E*00 .3<.06t*00 .1329E*01 .1000£*01 .1010E*01 .6332E*00 .5'i<.6Et00 .1386£*Ol .20a5E*01 
16 .5B80E»01 .295'JttOl .69b8t #00 .33l3E*00 .1290E*01 .9997E*00 .19ME«01 .5690Et0O .b587E»00 .I'i9*£t01 .1990£»01 
17 .5373tt01 .2e2'iE*01 .727*1*00 .3209E*G0 .1256E+01 .lOOOE+01 .20l8E»ul .5099E*00 .7885t*00 .1595E+01 .1902E+01 
18 .'r912E»01 .2699E»01 .755'iE»00 .308;)£+00 .1223E*U1 .1000E*0l .21l7Et01 .'I562E+00 .9333E*00 .1709E*01 .1820E»01 
19 .**91t*01 .2578E»0l .7811E*00 .29'iaE*00 .1193E+01 .1000E*01 .221'.E*01 .<.072E + 00 .1098E*01 .182'iE+Ol .17*2Et01 
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23 .3oa2E*01 .2099E*01 .8705E*00 .22a2E*CO .1092£*01 .1001E*0l .2599E«01 .2*28E*00 .2101E*01 .2'i32E»01 .l'i69£»oi 
2* .2817£»01 .199^E+01 .8875E*00 .21O5E»0O .1Q72E*01 .1000E*01 .26a6£*01 .2119Et00 .2515E*01 .2658E<-01 .l'il3£*01 
25 .2633Et01 .1917E+01 .8995E+00 .l97'.Et00 .1059tt01 .1001E»01 • 2750£»01 .1905E*00 .30*6E*01 .2922E*01 .137'iE*01 
26 .25l9E*Ol .186'iE»01 .9069£*00 .1891£tOO .1053E+01 .100lE«Ol .27a9E*01 .1772E+00 .3212E*01 .2998E*01 •1351E*Ol 
27 .2'.33£*01 .1823E»01 .9125E*00 .1826£*00 .10'i9E + 01 .i002Et01 .2819E»01 .1671E*00 .3377E*0l .3O70E*01 .133<.E*01 
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SECOND   INDEX-   13 

1ST 
I 
2 
3 
<i 

5 
6 
7 
8 
9 

10 
11 
12 
13 
l^i 
IS 
16 
17 
13 
19 
20 
21 
22 
23 
2* 
25 
26 
27 
28 

P/PINF 
.1<.12E»02 
.1*12E»02 
.I<i0*£t02 
.1371E+02 
.1309E*02 
.1259E»02 
.1205E*02 
.1135E*02 
.1066E+02 
.9923E»01 
.9201E*01 
.8523E*01 
.786BE*01 
.725aE»01 
.668*E*01 
.6152£*01 
.56596*01 
.5203£*01 
.*780E*01 
.'>3e<>E*01 
.*005E»01 
.36'>0E+01 
.33006*01 
.3020E*0l 
.2828E*01 
.2710E*01 
.26216*01 
.2531E*01 

RO/RINF 
.42606*01 
.42606*01 
.42536*01 
.4224E*01 
.4167E*01 
.41176*01 
.4061E*01 
,39336*01 
.36996*01 
.38026*01 
.36976*01 
.35906*01 
.34766*01 
.3360E*01 
.3241E*01 
.3120E*01 
.2998E*01 
.2876E*01 
.2753£*0l 
.2629E*01 
.25O2E*01 
.2369E*0l 
.2237E*0l 
.212oE*0l 
.2035£*01 
.19a2E*01 
.1940E*01 
.ia97E*01 

U/OlNF 
.23526*00 
.23526*00 
.24656*00 
.2556E*00 
.2887E*00 
.3394E«00 
.3419£*00 
.40556*00 
.43266*00 
.47906*00 
.52566*00 
.55706*00 
.6042E*00 
.63086*00 
.67166*00 
.69776*00 
.72956*00 
.7551E*00 
.7792E*00 
.80356*00 
.8245£*00 
.8464E*00 
.8665£*00 
.8825£*00 
.8945E*00 
.9016E*00 
.9071E+00 
.9127E*00 

V/QINF 
-.18836-01 
.18836-01 
.11686*00 
.10736*00 
.17306*00 
.27406*00 
.22946*00 
.31386*00 
.31096*00 
.33476*00 
.35196*00 
.34676*00 
.35876*00 
.3465E*00 
.34d3E*00 
.3357E*00 
.3284E *00 
.31606*00 
.3027E*00 
.2892E*00 
.27236*00 
.2557E*00 
.23736*00 
.2200£*00 
.20766*00 
.1993E«00 
.1928E*00 
.1860E*00 

S/SINF 
.ie56£*01 
.1856E*01 
.18506*01 
.1824E*01 
.1775E*01 
.1736E*01 
.1694E*01 
.1640E*0l 
.15B6E*01 
.1530E*01 
.14756*01 
.14246*01 
.1375E*01 
.1330£*01 
.12896*01 
.1251E*0l 
.1217E*01 
.11866*01 
.1158E*01 
.1133E*01 
.11096*01 
.1088E*01 
.10696*01 
•1055E*01 
.1046E*01 
.i040£*01 
.1036E*01 
.10336*01 

HT/MTINF 
.10006*01 
.10006*01 
.10096*01 
.9953E*00 
.99l2E*00 
.1021E*01 
.9806E*00 
.1013E*01 
.993BE*00 
.9990E*0a 
.10056*01 
.9938E*00 
.1007E*01 
.9940E*00 
.1004E*01 
.9972E*00 
.1002E*01 
.IOOOE*01 
.999bE*Q0 
.1001E*01 
.9997E*00 
.1001E*01 
.1001E*01 
.1000E*01 
.1002E*01 
.10026*01 
.1002E*01 
.1003E*01 

NACH 
.45386*00 
.4538E*00 
.5255E*00 
.5385E*00 
.66466*00 
.87316*00 
.83646*00 
.10636*01 
.11286*01 
.12666*01 
.14046*01 
.14906*01 
.163^6*01 
.17146*01 
.18446*01 
.1930E+01 
.20386*01 
.21306*01 
.22216*01 
.2315E*01 
.2402£*01 
.2497E*01 
.25996*01 
.2667E*01 
.27266*01 
.2764E*01 
.2793E*01 
.2822E+01 

CP 
.1529E*01 
.1529E*01 
.1520E*01 
.14826*01 
.14106*01 
.13516*01 
.12896*01 
.12076*01 
.11266*01 
.10416*01 
.95646*00 
.87736*00 
.80106*00 
.72986*00 
.6629E*00 
.600BE*00 
.5433E*00 
.49016*00 
.44086*00 
.39466*00 
.3505E*00 
.30786*00 
.26826*00 
.23566*00 
.21326*00 
.19946*00 
.18906*00 
.17866*00 

-.19226*00 
-.19226*00 
-.18706*00 
-.15826*00 
-.15446*00 
-.10626*00 
■.6737E-01 
■.2969E-01 
.40126-01 
.86326-01 
.1710E*00 
.23766*00 
.33236*00 
.4223E*00 
.5316E*00 
.6479£*00 
.7812E*00 
.9308E*00 
.1102E*01 
.13026*01 
.15366*01 
.18216*01 
.2164E*01 
.2608E*01 
.3180E*0l 
.33556*01 
.35276*01 
.36976*01 

-.55386-01 
.55386-01 
.16646*00 
.27386*00 
.38896*00 
.49106*00 
.5979E*00 
.7097E*00 
.S024E*00 
.9205E*O0 
.10076*01 
.11246*01 
.12136*01 
.13286*01 
.14256*01 
.1541E*01 
.1650E*01 
.17746*01 
.18996*01 
.20456*01 
.21936*01 
.23796*01 
.25716*01 
.28216*01 
.31146*01 
.32016*01 
.32856*01 
.3366E*01 

EI/EIINF 
.3313E*01 
.3313E*01 
.3300E*01 
.3246E*0l 
.3142E*01 
.3057E*01 
.2968E*01 
.28506*01 
.27336*01 
.26106*01 
.24886*01 
.23746*01 
.22636*01 
.2160E*01 
.20636*01 
.19726*01 
.18886*01 
.1809£*01 
.1736E*01 
.1667E*01 
.1601E*01 
.1536E*01 
.1475E*01 
.1425E*01 
.1389E*01 
.13686*01 
.13516*01 
.13346*01 

z 
(A 

o 

00 
■iik 

SONIC   LIN6   LOCATION 

XSL- .27456*00 YSL- ■      .6868E*00 
XSL- .25546*00 YSL '      .7005E*00 
XSL» .23596*00 YSL .      .7l32E*00 
XSL- .21466*00 YSL ■      .72306*00 
XSL- .1916E*00 YSL ■      .7293E*00 
XSL> .1673E*00 YSL ■      .7321E*00 
XSL" .1423E*00 YSL ■      .7320E*00 
XSL- .1166E*00 YSL< ■      .73036*00 
X5L- .8e82E-01 YSL- •      .7282£*00 
XSL- .5972E-01 YSL- •      .7243E«00 
XSL- .28866-01 YSL ■      .7180E*00 
XSL- -.79366-02 YSL >      .70396*00 
XSL- -•4017E-01 YSL- .67866*00 
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I 
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MACH NUMBER ■  3.50 
SPECIFIC HEAT RAIIO •  1.40 
JNAX <    2d KHAX •    13 
LC»      1 
PINF-    1.0000 
OINF*     .000010 
RN2-    1.0000 
SYM-    0.0000 
CONE HALF ANGLE -    20.0000 
MAXIMUM ANGLE FOR UN If SPHERE SOLUTION •   125.0000 
STARTING LOCATION ZST- 1.000 
ANGLE OF ATTACK IN      DEGREE •    5.000 
ANGLE OF YAW IN DEGREE •    0.000 
STARTING PLANE MESH 01STRI BUR ION. NMAXIBETWEtN BODY AND SHOCK I • 
CF • 10000.0000 

12. HMAXICIRCUHFERENTUL DIRECTtONI • 

MODIFIED VALUE OF STARTING PLANE LOCAT IJN...ZST • 6.56980E-01 

EFFECTIVE ANGLE OF ATTACK IN DEGREE •   5.00   AT CIRCUMFERENTIAL ANGLE OF   0.00  DEGREE 

NORMALIZED DISTANCE BETWEEN BODY AND SHOCK 
0. .9091E-01   .leiBE+OO   .2727E+00   .3636E*00   .*5V5E*00   .5*55£»00   .6364E*00   .7273E*00 
."JOfllE + OO   .lOOOEtOl 

.8182E>00 

xp 

m 
CIRCUMFERENTIAL ANGLE IN DEGREE ■ 
SHOCK RADIAL DISTANCE DIVIDED BY RN 

FOR CARTESIAN COORDINATE 

/////STARTING PLANE FLOW FIELD///// 

0.0000 
l.*603 

CO s: o 

00 

00 

RHQ HA 

7           I .6570Et00 -.9393EtOO .3682E-13 .16b7E-04 .a509£t03 -.3095E*03 .i499E-10 .3796E«01 .lb32E«02 .1603E*0l 
7           2 ,6570E»00 -.9867E*00 .3868t-l3 .ia09£-04 .B407£»03 -.3192E*03 .1534E- -10 .41<.9E»01 .17b9E»02 .1587Et01 
7           3 .6570E»00 -.103'iE*01 .'.05'iE-13 .1956E-04 .8376E»03 -.3231E*03 .1548E-10 .«<i9bE*01 .1912E»02 .1583E*01 
7           * .b570EtOO -.1081E»01 .4239E-13 .2096E-0'V .fa379£*03 -.3273£*03 .1565E- -10 .4803E+01 .20<i9E*02 .1588E»0l 
7           5 .6570E*00 -.1129E«01 .'.'.25E-13 .2233E-04 .tt'i2'iE*03 -.3323£t03 .1586E- -10 .5079E»01 .2185E»02 .lb05E*01 
7           6 .6570E*00 -.1176t*01 .".bllt-lS •2371E-04 .8'i99E»03 -.3380Et03 .1610E- -10 .5336E*01 .232bE»02 .lb29EtOl 
7           7 .6570E»00 -.122'.Et01 ,'.796t-13 .2510E-O'. .859'iE»03 -.3<.4lEt03 .1637fc- -10 .5580Et01 .2471E+02 .1659EtOl 
7           8 .6570E»00 -.1271E*01 .<.982E-13 .2653£-0<. .8b99et03 -.3505E»03 .1666E- -10 .5815E+01 .2b21E»02 .lb93E»Dl 
7           9 .6570E*00 -.I3iat*01 .5168E-I3 .2799E-0'. .8807Et03 -.357QEt03 .1695E-10 .6042E+01 .277<.E+02 .1729E*01 
7        10 .6570E*OO -.1366E+01 .5353E-13 .29'.6E-0<. .8913£t03 -.3632E*03 .1723E -10 .62b3E*01 .2930E*02 .l7b4E*0l 
7        11 .6570E*00 -.ISlSEtOl .5539E-13 .309<iE-0<t .9020E*03 -.3693Et03 .1750E-10 .6*77E*01 .3089E*02 .IBOOEtOl 
7        12 .6570t*00 -.l'i60£«01 .5725E-13 .3241E-04 .9156E+03 -.3777E»03 .1788E- -10 .6687E+01 .32b2Et02 .1843Et01 

FOR CYLINDRICAL COORDINATE 

N HZ 

7 1 .9393E*00 .b509E»03 .3095E+03 
7 2 .9867£t00 .8407E»03 .3192£*03 
7    3  .103'.E*01  .837faE»03  .3231E*03 

■.2861E-11 .1507E+01 
-.2325E-11 .148'iE»01 
■.2ai3E-ll  .l't77E + 01 
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1043Z091* 
104?0/5l* 
10430*51* 
10«3*I?1* 
1043E6*1* 
10436/*1* 

11-3Z/0E*- f043///E' 
11-3/ZOE"- E043E69E' 
11-3166Z*- f043ZE9£* 
11-3956Z*- £0430/5f 
11-30Z6Z'- E043505E* 
n-3?RPZ'- r0431**£* 
11-3E58Z*- E04P0BEf* 
11-36ZBZ*- f043EZEE* 
n-3*lfiZ'- E043E/ZE* 

£0439516* 104309*1* Zl 
E0430Z06* 1043E1*1* 11 
E043El6fi* 104399E1* 01 
£043/089* 1043B1E1* 6 
£04 36699* 1043UZ1* 9 
£043*659* 1043*ZZt* / 
£04 366*9* 10439/11* 9 
E043*Z*9* 10436Z11* 5 
E0436/E8* 10431801* * 



J .657OE*0a -.'.697£«U0 .ai35E*0J .15296-0 <i .67556*03 -.93276*02 .31'i3E*03 .33666*01 .1510£*02 .168*6*01 
5 .6570t»00 -.'.95'it»00 .ijsaoEtoo .ibbae-o', .85916*03 -.10166*03 .32586*03 .37606*01 .16616*02 .1656E*01 
5 .6570tt0i) -.iZllEtOO .9U26E*0a • Id'iBt-O'i .85216*03 -.10626*03 .33216*03 .'.I3<.6*0l .18166*02 .16*56*01 
5 .6570t»00 -.b''69E*00 .9'i72t*U0 .19966-0'. .85066*03 -.llCtEtoa .33876*03 .'1*5*6*01 .19626*02 .1650E*01 
5 .657C)t + 0a -.i726E»00 .9917t*0J .21'ilE-O* .85386*03 -.ll'.<.e*03 .3'>566*03 .*7**6*01 .21086*02 .16676*01 
5 .6570E+O0 -.59S3E*00 .10366*01 .2288E-0<. .860<.6*03 -.11826*03 .35296*03 .50156*01 .22596*02 .1693E*01 
5 .6570E+00 -.62*06*00 .ioait*oi .2'>36c-0'. .86876*03 -.12186*03 .36006*03 .52686*01 .2*126*02 .17236*01 
5 8 .6570E»00 -.6*98E*00 .11256*01 .2563E-0'. .87786*03 -.12526*03 .36696*03 .55086*01 .25666*02 .1756E*0l 
5 9 .6570E«00 -.67556*00 .11706*01 .2731E-0'. .88726*03 -.12856*03 .37366*03 .57*06*01 .27236*02 .1791E*01 
5 10 .6570E*00 -.7012£*00 .12156*01 .2BaOE-0<. .896*6*03 -.13156*03 .37996*03 .596*6*01 .2881E*02 .1825E*0l 
5 11 .65701*00 -.7270E+00 .12596*01 .3029E-0<. .90526*03 -.13'.16*03 .38596*03 .61826*01 .30396*02 .18586*01 
5 12 .6570E+00 -.75276*00 .I30'i6»01 .3175E-0'. .91356*03 -.13716*03 .391*6*03 .639*6*01 .31966*02 .18896*01 

FOR criiNOKicAL COQKOINATE 

HI 

¥ 

5 1 .9393E*00 .87556*03 .3188E*03 - .7637E*02 .15776*01 
5 2 .99086*00 .8591E*&3 .33296*03 - .7*96E*02 .1539E*01 
5 3 .10*2E*01 .85216*03 ,3*076*03 - .7*12E*02 .15226*01 
5 * .109*6*01 .85066*03 .3*856*03 - ,737*E*02 .15226*01 
5 5 .11*56*01 ,85386*03 ,35656*03 - .73756*02 .15336*01 
5 6 .1197E*01 .860*£*03 .36*7E*03 - .7*0*6*02 .15536*01 
5 7 .12*8E*01 .86876*03 .37276*03 - .7**86*02 .15796*01 
5 8 .1300E*01 .87786*03 ,38036*03 - .7*986*02 .16076*01 
5 9 .13516*01 .88726*03 .38786*03 - .75526*02 .16366*01 
5 iO .1*02E*01 .896*6*03 .39*8E*03 - .760*E+02 .16656*01 
5 11 .l*5*E*01 .90526*03 .*01*E*03 - .76556*02 .16936*01 
5 12 .15056*01 .91356*03 .*075E*03 - .77026*02 .17206*01 

CIRCUMFERENTIAL ANGLE IN DEGREE •    90.0000 
SHOCK RADIAL DISTANCE 0IVID6D BT RN ■     1.5500 

2 

o 
H 

FOR CARTESIAN CQQR0tNAT6 

RHO HA 

*       1 .65706*00 .50636- .93936*00 .1*036-0* .900*6*03 .892*E*02 ,32756*03 .29B2£*0l ,1395E*02 .176«E*01 
*          2 .65706*00 .53626 ,99*86*00 .15736-0* .878*6*03 .87376*02 .3*886*03 .3*00E*01 ,1558E*02 .1726E*01 
*          3 .65706*00 .56626 ,1050£*01 .17*06-0* .86786*03 .862*6*02 .36096*03 .3788E*01 .1722E*02 1710E*01 
*          * .65706*00 .59616- ,1106E*01 .18956-0* .86366*03 .85636*02 .37106*03 .*119E*01 ,187*6*02 1711E*01 
*           5 .65706*00 .6260E- .11616*01 .20*36-0* .86*86*03 .85506*02 ,38086*03 .**13E*0l ,20236*02 .1725E+01 
*           6 .65706*00 .6559E- .12176*01 .21916-0* .86976*03 .85726*02 ,39056*03 .*685E*01 .21756*02 1750E*01 
*           7 .65706*00 ,68596- .12726*01 .23*16-0* .87666*03 ,86136*02 .*0016*03 ,*9*1E*01 •2331E*02 1780E*01 
*           8 .65706*00 .7l5aE-l* .1328£*01 .2*9*6-0* .88*66*03 .86656*02 ,*095£*03 .5187E*01 ,2*91E*02 18136*01 
*           9 .65706*00 .7*57E- -1* .1383E*01 .26*86-0* .89306*03 .87206*02 ,*18*6*03 ,5*26E*01 .2655E*02 18*86*01 
*        10 .65706*00 .7756E -1* .1*396*01 .280*6-0* .90126*03 .877*6*02 .*2686*03 .5660E*01 ,2B20E*02 18836*01 
*        11 .65706*00 ,80566- -1* .1*9*6*01 .29596-0* .90836*03 .88186*02 .*3*0E*03 .5887E*01 ,29826*02 19156*01 
*        12 .65706*00 .83556 -1* .15506*01 .31106-0* .91296*03 ,88366*02 .*38aE+03 .6111E+01 .31356*02 1938E*0l 

FOR CYLINDRICAL COQR0INAT6 

-w HZ 
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RHD HA 

2 1 .6570E»00 .B135E*00 .'i697E»00 .1201E -C .9*61E«03 .3208Et03 .132bE*03 .2399E*01 .1209E+02 1906E*01 
Z 2 .6570E*00 .B67eE*00 .^UlOEtJO .13B7E -Ci .9126E»03 .3't8lEt03 .H97e*03 .28^86*01 .13B9E*02 18^3E*01 
2 3 .65706*00 .'<220E*00 .5323EtOO .1561E -O-t .8956fc»03 .36'i5£t03 .16006+03 .32<iOE*01 .1559E+02 .1B18E*01 
2 <! .6570t*00 .9763E»00 .S637Et00 .1720E -O* .8B71Et03 .377B£»03 .16aiE«03 .3576E+01 .17186*02 IBliiEtOl 
2 5 .6570E*00 .1031E*01 .i950E*0a .ia7bE-0'> .BB'i5Et03 .3895E*03 .17516*03 .38B0E*01 .IB75E*02 1825E*01 
2 6 .6570tt00 .lOBSd+Ol .6263t»00 .20316- -0* .Ha63£«03 .'i007E*03 .IB15E+03 .«161E«01 .2035£*02 1848E*01 
2 7 .6570t»00 .lU'JEtOl .6577t«-00 .21B9E-0'i .B9Q6E»03 .'.ll'iEt03 .la76E403 .*'.27£*01 .2199E*02 1877E*01 
2 a .6570E*00 .1193E4G1 .6890Et00 .23<i9E-0^ .B962E>03 .^217E*03 .193*E*03 .*68*E*01 .2367E*02 1910E*01 
2 9 .6570E+00 .12<i8E»01 .720'>EtOO .25126- -0^ .9023E»03 .*314E»03 .1987E*03 .<i93^E+01 .25*0E*02 19^5E*01 
2 10 .6570E*00 .1302E*01 .7517EtO0 .2676E- -0* .9082E»b3 .*'.0lE*03 .2035E*03 .5179E«01 .2713E*02 1978E*01 
2 11 .6570E*00 .1356E*01 •7830E»O0 .283BE- -O'l .9136E»03 .**80E*03 .2079Et03 .5<i20t*01 .28866*02 2009E*01 
2 12 .6570EtOO •l^llEtOl .B1<.4E*00 .2)98E- -0'. .9191E*03 .*559E*03 .2123E*03 .5659E*0l .3060E*02 2038E*01 

FOK  CniNDRICAL   COORDINATE 

ni 

9 

2 1 .9393E*00 .9<i61E*03 .3**1E*03 -.<.562E*02 .1789E*01 
2 2 .1002E*0l .9126E*03 .3763E*03 -.*4<i0E*02 .1702£*01 
2 3 .10656*01 .8956£*03 .3956E*03 -.*369E*02 .16bl£*01 
2 S .1127E*01 .BB71E*03 .'ill2£*03 -.'.328E+02 .16<.5E*01 
2 5 .11906*01 .B8*5£*03 .'t2'i9E*03 -.^311E*02 .16'i'iE*01 
2 6 .12536*01 .BB63E*03 .'i377E*03 -.'i312E*02 .1655E*01 
2 7 .1315E*01 .8906E+03 .*501E*03 -.'i32'.E*02 .167<i£*01 
2 8 .1378E*01 .B962E*03 .^6196*03 -.'i3'ilE*02 .lb9faEt01 
2 9 .l*<ilE*01 .9023E*03 .*729E*03 -.4361E*02 .17216*01 
2 10 .1503£*01 .90B2E*03 .*829Et03 -.'i379E*02 .17'i5E*01 
2 11 .1566E+01 .9136£*03 .*920E*03 -.4395E*02 .1767E*01 
2 12 .1629E*01 .9191E*03 .50106*03 -.^'«12E*02 .17886*01 

to 

i 

2 
CIRCUMFERENTIAL AN&LE IN DEGREE -   180.0000 
SHOCK RADIAL DISTANCE DIVIDED Br RN ■     1.6'i52 

FOR CARTESIAN COORDINATE 

RHO 

1        1 .6570E*00 .9393E*00 0. 
I           2 .6570E*00 .1004E*01 0. 
1           3 .6570E*00 .106BE*01 0. 
1           <> .6570E*00 .1132E+01 0. 
1           5 .6570E+00 .11966*01 0. 
1             6 .6570£*00 •1260E*01 0. 
1           7 .6570E*00 .132'iE+Ol 0. 
1           8 ,65706*00 .13B9E+C1 0. 
1            9 .65706*00 .l'.53E*01 0. 
1        10 .65706*00 .15176+01 0. 
1        11 .65706+00 .15816+01 0. 
1        12 .6570E*O0 .16'.56+01 0. 

.lUie-o*! .95356+03 .3<i686 + 03 0. 

.13606-0'! .9181E+03 .38126+03 0. 

.issse-Ci .9000E+03 .*01B6*03 0. 

.16996-0^ .89036+03 .*178E*03 0. 

.18566-0^ .B87<i6*03 .'i322E*03 0. 

.20136-0* .88886*03 .**S7E*03 0. 

.2172E-0'i .39286*03 .'.5856*03 0. 

.2335E-0* .89836*03 .<.7086*03 0. 

.2500E-0* .90'H6+03 .*821E*03 0. 

.266b£-a'> .90986+03 .*92*6*03 0. 

.2826E-0'i .91*76*03 .5Ol't6*03 0. 

.2980E-0* .9193E+03 .50986*03 0. 

.2317E+01 

.27706*01 

.316<iE*01 

.35086*01 

.38136*01 

.*095£*01 

.*363E*01 

.*6216*01 

.*8746*01 

.51226*01 

.53606*01 

.5592E*01 

.1182E+02 

.136*E*02 

.15376*02 

.1698E+0Z 

.1857E+02 

.20196*02 

.2185E*02 

.2356E*02 

.2531E*02 

.2707E*02 

.2877E+02 

.304*E+02 

NA 

.19286*01 

.1862E+01 

.1835E+0I 

.ie29E+01 

.18*0E*01 

.18636*01 

.1B93E+01 

.19276*01 

.1961E*01 

.1995E*01 

.202*E*01 

.2051E*01 

FOR CYLINDRICAL COORDINATE 
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»♦♦♦»♦♦ PRDGKAH iKiNT  DATf   B<l/ll/^'<•      TIMt   ia.3'j.0«.  »♦♦♦♦»* 

♦♦♦♦FHtt STREAM CUNOIIIDNS**** 

MACH NUMBER 3.iOOOEtOO 
ANOLE OF ATTACK      5.00uOE*03 
ANGLE OF YAW         0. 
VINF 1.30VbE*03 
PINF l.OOOOttOO 
DINF l.OOOOE-05 
HINF 3.5000tt05 
HO l.207!)t*0b 
SINF 0. 

♦*♦♦ PROBLEM SET UP**** 

(NUMBER QF R-PLANESI 
(NUMBER UF PHI-PLANtSI 
(MAXIMUM NUMBER OF STEPSI 
(MAXIMUM 2 VALUE) 
(CFL SAFETY FACIORI 
(MAXIMUM PHII 
(O-SYMMETklC 1-ASYMMETR IC ) 
(IF IZONE .GI. 0 THEN REZQNEl — 
(IF NSFD .GT. 0 USER READS IN A MESH CLUSTERED IN R - OIRECTIONI M 
(IF NSGD .GT. 0 USER READS IN A MESH CLUSTERED IN PHI - OIRECTIONI ^ 

- ('0 DIFFERENCE USING M.M-l f •! USE M+1.M - FOR PREDICTORI O 
S" JMZ • 0 ('0 DIFFERENCE USING M.M-l . •! USE M*1.M - FOR CQRRECTQRI -I 
|;5 JNl • I (-0 DIFFERENCE USING N,N-1 , •! USE N»1.N - FUR PREDICTOR) 30 

(-0 DIFFERENCE USING N,N-1 , -1 USE N*l.N - FDR CORRECTOR) g 
(•i ALLOWS DIFFERENCING OPTION TO BE SWITCHED IN SUCCESSIVE STEPS. "0 NO SWITCHING) 5 
(LOWER BOUNDARY OF INTERVAL IN WHICH CFL FACTOR IS REDUCED) m 
(UPPER BOUNDARY OF INTERVAL IN WHICH CFL FACTOR IS REDUCED) * 
(IN INTERVAL 2CFL1 TQ 2CFL2. CFL FACTOR REDUCED BY KFAC) 

**♦♦ OUTPUT CONTROL**** ' 

KOUT •    200    20 20    20    20              (PRINT FREQUENCY) 
/PRINT ■   10000.00 10000.00   10000.00   10000.00   10000.DO (TRANSITION PT IN I   FOR KOUT) 
ZIARGET •    0.00   0.00   0.00   0.00   0.00 (TARGET OUTPUT STATIONS) 
NMAX •         12 {OUTPUT RESTICTEO FOR N .LE. NMAX) 
MMIN. MHAX - 2,8                  (OUTPUT RESTRICTED FOR MMIN .LE. M .LE. HMAX) 
2TAPE ■ 10000.0000 (PLOT TAPE WRITTEN AT EACH OUTPUT Z .GT. ZTAPE) 
OZPRINT • 10000.0000 (Z INTERVAL FOR FIELD OUTPUT) 
JJJJJ -9 (-6 PRINT DEBUG WRITE MESSAGES. •» NO PRINTING) 
LLLLL -           9 (-6 PRINT DEBUG i(RITE MESSAGES, -9 NO PRINTING) 
IPCID '0 (.0 PINF/P PRINTED IN OUT. ■! CP PRINTED) 
TNTRE •           0 (NUMBER OF CONSTANT RADIAL LINES FOR FIN SURFACE PRESSURE INTERPOLATION) 
RINT ■     -I    -I -I    -I    -I    -I    -I    -I    -I  (INTERPOLATION RADII) 

NC • 12 
MC • 7 
KA > 2000 
ZEND " 80.0000 
FACTOR • .9000 
PHIO • 180.0000 
lOYAW • 0 
IZONE • 0 
NSFD ■ 0 
NSGD • 0 
JMl • 1 
JM2 • 0 
JNl • 1 
JN2 - 0 
ISUDIF • 0 
ZCFLl • IbO.OOOO 
ZCFL2 • 160.0000 
KFAC • 3 

♦♦♦♦ WALL OPTIONS**** 

ISWSMQ - 0 
ISWMQO - 3 
MODI • 1 
IStP • 0 
ZJLOW • 0.00 

(ISWSMO ■ 1 -ENTROPY tXTRAPQLAT IQM. -0 -STANDARD) 
(FORM OF BOUNDARY CONDITIONS- 0 > 1(|A,1SA,  3 • l<iC>lSC) 
(ORDER JF ACCURACY — 0-151 ORDER. 1-2ND ORDER UNTIL BODY DISCONTINUITY ENCOUNTERED) 
(0 • ON SEPARATION. 1 • SEPARATION AND INTERIOR POINT SMOOTHING) 
(LOWER BOUNDARY OF INTERVAL IN WHICH A BOOY JUMP IS IGNORED) 
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MACH NO IS  3.5000000E»00     ANGLE OF ATTACK IS  5.OOOOOOOEfQO 

PLANE   Z ANGLE IS   U.OO DtGRtES 

ANGLE OF SIDESLIP IS 

STATION    0    Z IS  6.56">79b6E-01    C IS  1 . "^60 3300E+00 
B IS  >^.393280e-01  BZ IS  3.b51761E-01  4PHI IS  0. 

CZ IS  5.60()3598E-01    CPHI IS  0. 
BZZ IS -1.2065S8E*00  BZPHI IS  0. BPHPHI IS 

s 

N R W U V P RHU S M 
12 l.*b03E*00 <).1002E»02 3.7773Et02 3.0720E-12 6.6872E»00 3.2<il3E-Ot> l.b372E*01 1.8333£*00 
U l.*lJOE+00 9.0165E*02 3.6931E*02 3.0267E-12 b.'i773E*00 3.0936E-05 l.b'.OSE + Ol 1.7996E*00 
10 1.3656Et00 8.9163E»02 3.632(JE*02 2.9910E-12 6.2629E»00 2.9<.6l£-05 Lbii-iOE + Ol 1.7fa<tbE*00 

1.31ii2E+00 d.ail6E*02 3.5701E*02 2.9i57E-12 6.0*19E+00 2.7989E-05 l.b'.7faE*01 1.729*£»00 
1.2709E*00 8.7070E*02 3.50S'iEt02 2.919eE-12 5.ai<i6E*00 2.6533E-05 l.b5l2E*01 l.b9^6E*00 
l.2235fc*O0 8.606i£+02 3.'.<.09E*02 2.88'.8E-12 5.S802E»OO 2.S1O5E-05 l.b5'.9E*01 l.bbl5£*00 
1.1761t*00 8.51'i6£t02 3.379faE»02 2.8535E-12 5.3365E»dO 2.3706E-05 l.b584E*01 l.b316E»00 
1.12a8E»00 8.'t*0lE»02 3.323<.E«02 Z.8286E-12 5.0789EtOO 2.2329E-05 1.6bl9£*01 l.b07'tE»00 
1.031'i£»UO 8.3910Et02 3.2731E*02 2.81'.1E-12 *.8026E»00 2.0962E-05 1.6b51E*01 l.S903Et00 
1.03*l£tOO 8.3782£*02 3.2309£f02 2.8135E-12 *.'i9S6E*00 1.95b2E-05 l.bbB2E«01 1.5831E»00 

2 '}.866'}E-0l 8.*l't9£*02 3.1921E«02 2.B2'.9E-12 4.1'>e6E«00 1.809«E-05 1.6711E*01 1.58B!iE»00 
I 'J.3933E-01 a.5135£*02 3.0946E+02 2.86i2E-12 3.796'iEfOO l.fafab7t-05 1.6737£*01 l.bO*lE<-00 

TR IZ 

PLANE ANGLE IS  30.00 DEGREES 

-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 

STATION    0    Z IS  b.5b9798bE-01    C IS  1.'.723900E+00 
B IS  9,393280E-01  BZ IS  3.b517falE-01  8PHI IS  0. 

CZ IS  b.0155752E-01    CPHI IS -S.3029130E-02 
BZZ IS -1.20b5b8£*00  BZPHI IS  0. BPHPHI IS  0. 

N 
12 
11 
10 
9 
8 
7 
6 
5 
« 
3 
2 
1 

PLANE 

.<i724E»00 

.«239E»00 

.3755E+00 

.3270E+O0 

.2785EtOO 

.2301E»00 

.181b£*00 

.1332Et00 

.08'>7E»00 

.03b2EtOO 
9.8779E-01 
9.3933E-01 

9.10&4£t02 
9.0283E*02 
8.9353Et02 
8.832^£*02 
e.7300Et02 
8.b312Et02 
a.5*20E*02 
8.'.703E*02 
8.«2^8E*02 
8.*173E*02 
8.*679£+02 
8.5793E»02 

U 
3.85beE«'02 
3.7a37E*02 
3.7217E*02 
3.b559£*02 
3.58b*Et02 
3.5lb'iE + 02 
3.<i*b8E*02 
3.3856E*02 
3.3273E»02 
3.2752£»02 
3.233<iE*02 
3.1235E*02 

4..'i7<.7E*01 
<..<.31bE*01 
't.3963£»0l 
"i.SfaOSEtOl 
<i.32i3E»01 
'•.2900E+01 
4.2bl6E*01 
'f.2<.3bEtOl 
'i.2'.17E*0l 
'i.Zbl'.E+Ol 
't.3059EtOI 
*.3716E*01 

b.6078E*00 
b.<i038E*00 
b.l919E*00 
5.96b7E«00 
5.7350EtOO 
5.<.9b5E«00 
5.2'>b8EtOO 
<i.9b76E*00 
4.7077£*00 
'i.3972E»00 
'..0332E*00 
3.6739E*00 

RHG 
3.223*E-05 
3.08HE-05 
2.9362E-05 
2.7857E-05 
2.b370E-05 
2.<i911E-05 
2.3^83E-05 
2.20ai£-05 
2.0b90E-05 
1.9269E-05 
l'. 7739E-05 
l.b282E-05 

1.63b8Et01 
1.6399E*01 
l.b't33E*01 
l.b't70E»01 
l.bS07E^01 
1.65<(4E*01 
l.bSSlEtOl 
1.6616E«01 
1.6b«9E»01 
l.bbBlEfOl 
l.b710E»Ol 
l.b737Et01 

1.8<.7 
l.Blb 
1.783 
1.7<.7 
1.712 
l.b78 
1.648 
1.623 
1.60b 
1.599 
1.608 
l.b26 

M 
9E*00 
7E + 00 
3E*00 
5E»00 
2EtO0 
7E + 00 
6E>00 
9E + 00 
7E*00 
7E*00 
'iE»00 
3E*00 

TR TZ 
-I 
-I 
-I 
-I 
-I 
-1 
-I 
-l 
"I 
-I 
*l 
»-I 

z 
CO 

00 

% 

ANGLE IS  60.00 DEGREES 

STATION    0    Z IS 
B IS  9.393280E-01  ( 

6.56979eb£-0l    C IS  1.5053900E^00 
Z IS  3.b517blE-0l  8PHI IS  0. 

CZ IS  b.7310806E-01 
BZZ IS -1.206558Et00 

CPHI IS -7.40B3443E-02 
BZPHI IS  0. BPHPHI IS  0. 

N 
12 
11 
10 
9 
8 
7 
6 
5 
« 
3 
2 
1 

PLANE 

1.50S 
l.<i53 
1.<.02 
1.351 
1.299 
1.248 
1.196 
1.1<>5 
1.093 
1.042 
9.907 
9.393 

R 
<.E»00 
9£»00 
5E*00 
OE+00 
5£*00 
lEtOO 
6E«00 
2E*00 
7E»00 
2£*00 
9E-01 
3E-01 

9.128 
9.051 
8.9bb 
8.87b 
8.785 
8.697 
a.617 
8.553 
a.519 
a.527 
8.600 
8.757 

W 
2E»02 
5E*02 
6E»02 
7E*02 
5£t02 
3E*02 
4E*02 
6E»02 
2E*02 
2£»02 
7£»02 
6E*02 

4.075 
4.013 
3.947 
3.877 
3.803 
3.726 
3.647 
3.565 
3.485 
3.407 
3.329 
3.183 

U 
2E*02 
7E*02 
9E*02 
8Et02 
4E*02 
9E*02 
4Et02 
3E*02 
4E*02 
2E*02 
4E*0Z 
2E»02 

ANGLE IS  90.00 DEGREES 

7.701 
7.655 
7.604 
7.551 
7.498 
7.447 
7.404 
7.374 
7.374 
7.412 
7.496 
7.6J7 

V 
6E»01 
OE+01 
4E+01 
9E+01 
4£*0l 
7E*01 
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«*CH NO IS  3.5OOO0OOE+OO     ANGLE OF ATTACK IS  5.0000000b»00 

PLANE   2   ANGLE IS   0.00 DEGREES 

ANGLE OF SIDESLIP IS  0. 

STATION  200    Z IS 
B IS  &.72926<iE*00  i 

1.656469(iE*0l    C 
I   IS  3.639702E-01 

IS fl.^eBBsaaEfoo 
BPHI    IS      0. 

N 
12 

R 
4.«6a9E»00 

W 
1.11U*E»03 

U 
2.5132E+02 0. 

11 9.2198E»00 1.1125E*03 2.b296E+02 0. 
10 8.9707E»00 l.iO69E*03 2.7'i29Et02 0. 
9 8.72l7et00 1.101*£»03 2.8553E»02 0. 
a 8.*726E«00 1.0965£*03 2.9697E»02 0. 

a.2236Et00 1.0909E»03 3.033bE»02 0. 
7.97*5E*00 1.086*E»03 3.2033E»02 0. 
7.72b5E*00 1.0818E+03 3.3260E+02 0. 
7.*76*E»00 l.07't6E»03 3.4<i69Et02 0. 
7.227*E*00 1.0809E«03 3.61*0Et02 0. 
6.97B3E»00 1.0557E»03 3.faB87E+02 0. 
6.7293E+00 8.1572E»02 2.9&90Et02 0. 

CZ   IS      5.09<>8020E-01 
BZZ   IS     0. 

3.B'i62E»00 
3.9347E+00 
fi.OlSbEtOO 
*.08'i9E»00 
*.l<i88Et00 
<..20596*00 
*.25576*00 
't.2990£*00 
*.33226*00 
*.3628£t00 
'i.371OE*00 
'1.381,9^*00 

RHO 
2.'>'i53£-05 
2.'«85t>E-05 
2.52086-05 
2.5522E-05 
2.58276-05 
2.60596-05 
2.63126-05 
2.65356-05 
2.6568E-05 
2.73666-05 
2.6275E-05 
1.8<,7*E-05 

CPHI    IS      0. 
BZPHI   IS      0. 

1.6213E*01 
1.&213E*01 
1.6213E*0X 
1.62I4£*01 
l.6213E*01 
1.621*6*01 
1.6212E*01 
1.62106*01 
1.62166*01 
1.61826*01 
1.62'.16*01 
1.6737E*01 

2.<t428£*00 
2.<i28<iE*00 
2.'il5SE*00 
2.*036£*00 
2.39556*00 
2.38<i96*00 
2.38026*00 
2.376'iE*00 
2.3620E*00 
2.*125£*00 
2.31726*00 
1.5059E*00 

BPHPHI IS 0 

TR TZ 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 
-I - 

PLANE ANGLE IS  30.00 DEGREES 

STATION  200    Z IS  1.656<>696£*01    C 
B IS  6.72926*6*00  BZ IS  3.639702E-01 

IS  9.51*7<r02E*00 
dPHI IS  0. 

CZ IS  5.1159'.13E-01 
BZZ IS  0. 

CPHI IS  8.35310506-02 
BZPHI IS  0. BPHPHI IS 

•a 

N 
12 
U 
10 
9 
8 
7 
6 
5 
t, 
3 
2 
1 

PLANE 

9.51* 
9.261 
9.008 
8.755 
8.501 
8.2*8 
7.995 
7.7*2 
7.*88 
7.235 
6.982 
6.729 

R 
7E*00 
5E*00 
3E*00 
1£*00 
8E*00 
6E*06 
*£*00 
26*00 
9£*00 
76*00 
56*00 
36*00 

1.123*6*03 
1.11766*03 
1.11206*03 
1.10686*03 
1.10206*03 
1.096*6*03 
1.0922E*03 
1.087*E*03 
1.0811£*03 
1.0872E*03 
1.05996*03 
8.22316*02 

2.55* 
2.668 
2.779 
2.890 
3.002 
3.113 
3.232 
3.352 
3.*73 
3.637 
3.705 
2.993 

U 
06*02 
36*02 
*6*02 
26*02 
36*02 
96*02 
*E*02 
1E*02 
8E*02 
96*02 
76*02 
06*02 

5.395 
5.370 
5.3** 
5.301 
5.252 
5.192 
5.093 
*.976 
*.8l6 
*.*27 
*.lb9 
7.863 

V 
96*01 
9E*01 
66*01 
16*01 
3E*01 
0E*01 
86*01 
36*01 
8E»0l 
66*01 
06*01 
96*01 

3.7162E*00 
3.80076*00 
3.87576*00 
3.9*33E*00 
*.003*E*00 
*.05726*00 
*.10386*00 
*.1**3E*00 
*.17*9E*00 
*.20*0E*00 
*.2093E*00 
*.2179E*00 

RHO 
2.3978E-05 
2.*366E-05 
2.*70lE-05 
2.5010E-05 
2.52986-05 
2.55136-05 
2.57666-05 
2.59556-05 
2.60166-05 
2.67876-05 
2.556*6-05 
1.79706-05 

1.62066*01 
1.6206E*01 
1.6207E*01 
1.62076*01 
1.62066*01 
1.62076*01 
1.62056*01 
1.62056*01 
1.62096*01 
1.61756*01 
1.62*16*01 
1.67376*01 

2.*7596*00 
2.*615E*00 
2.**82E*00 
2.*3736*00 
2.*2916*06 
2.*1816*00 
2.*1*66*00 
2.*0906*00 
2.3978E*00 
2.**77E*00 
2.3*026*00 
1.53276*00 

T« TZ IS 
I***** 
!♦♦♦♦♦ 
I***** 
!♦♦♦♦♦ 
I***** 
I»**** 
!♦♦♦♦♦ 
I***** 
I***** 
I**4i** 
I***** 
I***»* 

V) 

00 

00 
4& 

ANGLE   IS      60.00   DEGREES 

STATION      200 Z   IS      1.656*696E*01 C   IS      9.6*52626E*00 
B   IS      6.72926*E*00      BZ   IS      3.639702E-01      8PHI    IS      0. 

CZ IS  5.172882*6-01 
BZZ IS  0. 

CPHI IS  1.68135286-01 
BZPHI IS  0. BPHPHI IS 

N 
12 
11 
10 
9 
8 
7 
6 
5 
* 
3 
2 
1 

PLANE 

9.6*5 
9.380 
9.115 
8.850 
8.58* 
8.319 
8.05* 
7.789 
7.52* 
7.259 
6.99* 
6.729 

R 
3E*00 
2E*00 
1E*00 
OE + 00 
9E*00 
86*00 
7t*00 
66*00 
5E*00 
*£*00 
*t+00 
36*00 

1.137 
1.131 
1-126 
1.121 
1.116 
1.112 
1.108 
1.103 
1 .099 
1.103 
1.070 
8.*05 

U 
*6*03 
86*03 
76*03 
8E*03 
86*03 
26*03 
3£*03 
16*03 
56*03 
66*03 
56*03 
86*02 

U 
2.66106*02 
2.7708£*02 
2.87756*02 
2.9830E*02 
3.0887£*02 
3.19666*02 
3.310*6*02 
3.*2316*02 
3.5*79E*02 
3.700*6*02 
3.7*6*6*02 
3.05956*02 

9.321 
9.296 
9.259 
9.202 
9.1*1 
9.017 
8.88* 
8.69* 
8.35* 
7.775 
7.*8* 
l.*12 

V 
26*01 
66*01 
86*01 
76*01 
96*01 
26*01 
16*01 
56*01 
36*01 
26*01 
9£*01 
96*02 

3.37096*00 
3.**68E*00 
3.51326*00 
3.5720E*00 
3.62*2E*00 
3.67066*00 
3.71006*00 
3.7***6*00 
3.76976*00 
3.79*26*00 
3.795*6*00 
3.80026*00 

RHQ 
2.26506-05 
2.30096-05 
2.3328E-05 
2.3609E-05 
2.38**6-05 
2.*06*6-05 
2.*291E-05 
2.**206-05 
2.*5B8E-05 
2.5198E-05 
2.365*6-05 
1.66796-05 

1.61896*01 
1.61896*01 
1.61896*01 
1.61896*01 
1.61896*01 
1.61896*01 
1.61876*01 
1.61886*01 
1.61866*01 
1.61586*01 
1.62*76*01 
1.6737E*01 

2.5673E*00 
2.55256*00 
2.5*05E*00 
2.5301E*00 
2.5197E*00 
2.5117E*00 
2.5089£*00 
2.5000E*00 
2.5003E*00 
2.5*096*00 
2.39816*00 
1.60356*00 

TR TZ 

ANGL6 IS  90.00 DEGREES 

STATION  200    Z IS  1.656*696£*01    C IS  9.8*587826*00 
B IS  6.72926*6*00  BZ IS  3.6397026-01  BPHI IS  0. 

CZ IS  5.2*780656-01 
BZZ IS  0. 

CPHI IS  2.*7136816-01 
BZPHI IS  0. BPHPHI IS  0. 
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9 
mA 

S 

6 
5 

3 
2 
1 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

STEP 

b.39'i8e*00 l.l750t*O3 
a.0617E»00 1.16ii7E*03 
7.7286E*00 1.1630tt03 
7.3955E*00 I.1519t»03 
7.062<.E + 00 l.lO59Et03 
6.7293E*00 9.<i027t»02 

201 OZ 

202 D2 

203 01 

20<. DZ 

205 DZ 

206 OZ 

207 DZ 

206 DZ 

209 DZ 

210 DZ 

211 DZ 

212 OZ 

213 OZ 

21* DZ 

215 DZ 

216 OZ 

217 02 

218 OZ 

219 OZ 

220 DZ 

221 DZ 

222 DZ 

223 DZ 

22* OZ 

225 DZ 

226 DZ 

227 OZ 

228 OZ 

229 DZ 

1.505a727E-01 

1.5178885E-01 

1.5300040E-01 

1.5422198E-01 

1.55<i5369E-01 

1.5b69558E-01 

1.579*77*E-01 

1.5921025E-01 

1.60'iB318E-01 

1.6176662E-01 

1.6306064E-01 

1.6*36533E-01 

1.65&a076E-01 

1.6700703E-01 

1.6B3**22E-01 

1.69692*0E-01 

1.7105167E-01 

l.72<i2210E-01 

1.7380379E-01 

1.7519b83E-01 

1.7660129E-01 

1.7801727E-01 

1.79***a6E-01 

1.8088*15E-01 

1.8233522E-01 

1.8379817E-01 

l.B52730eE-01 

1.8676006E-01 

1.8d25919E-01 

599*t*02  0. 
.6972t»02  0. 
aii0EtO2  0. 
8990E»02  0. 
9Q13£*02  0. 
'i223fct02  0. 

2.3919E 
2.'.256t 
2.'i'>01E 
2.*769t 
2.'.720E 
2.'.926E 

► 00 
too 
mo 
► 00 
►00 
► 00 

.850(iE 

.a607E 

.86d<>E 

.8521E 

.23'.2E 

-05  1.6128E*01 
-05  1.6135E*01 
-05  1.613BE+01 
-05  l.(ii62E»01 
-05  l.b310t+01 
-05  1.6737E*01 

:fL"  5.'i332733E-01 N.M.J-   ] 2 -  1.67152B3E*01 

FL"  5.3902529E-01 NfMfJ- 2 -  1.68b7072E*01 

FL«  5.3'i75797fc-01 N»H»J-   1 2 •  l.7020072EtOl 

FL«  5.3052217E-01 N.M.J. 2 -  1.717429'«E*01 

.Ff  5.2631870E-01 N.M.J.   1 2 -  1.73297*8E*01 

.FL«  5.221't735E-01 N,M,J-   : 2 -  1.7*a6*43E«01 

FL«  5.1800792E-01 N>N.J-   J 2 -  1.76*4391E*01 

:FL-  5.1390022E-01 N.M»J-   1 2 •  1.7803601E+01 

FL.  5.0982*03£-01 N,M,J. 2 -  1.796*085E+Q1 

FL"  5.057791'iE-Ol NrMfJ-   1 2 «  l.8125851Et0l 

FL-  5.0176537E-01 N.M.J-   ] 2 -  1.82889l2Et01 

FL-  '..97782*9E-01 N.M.J-   1 2 -  1.8453277Et01 

FL-  «>.9383030E-01 NfHiJ-   1 2 •  l.B61B958E*0l 

FL-  *.8990860E-01 NtM.J-   ] 2 -  1.87B5965E«01 

FL-  *.8601718E-01 N>H,J-   1 2 ■  l.B95*309E*01 

FL-  *.82l558*E-0l N>H>J- 2 •  1.912*002E*01 

FL-  *,7832*38E-01 N.M.J- 2 -  1.9295053E«01 

FL-  4.7<i52259E-01 N.n.J-   ] 2 -  1.9<,67*75E*0l 

FL-  *.7075026t-01 N.M.J-   ] 2 •  1.9641279E+01 

FL-  '..6700721E-01 N.M.J-   ] 2 -  1.9816*76E«01 

,FL-  4..6329322E-01 N.M.J- 2 -  l.9993077E»01 

:FL-  *.5960810E-01 N.M.J-   ] 2 -  2.0171094E*01 

:FL.  4.5595165E-01 N.M.J-   ] 2 -  2.0350539E*01 

:FL-  4.5232367E-01 N.M.J-   1 2 -  2.0531<.23E*01 

FL-  *.*872396E-01 N.M.J-   ] 2 •  2.0713759E*01 

;FL-  <I.'.5152331-01 N.M.J- 2 -  2.0B97557E*01 

;FL-  <..'.160B57t-01 N.H.J- 2 -  2.1082830E*01 

CFL-  <..3809250E-01 N.M.J- 2 -  2.1269590E*01 

CFL"  <i. 3'i60392E-01 N.M.J- 2 -  2.1*57e*9E*0l 

2.a890E»00 
2.8693E*00 
2.8576E»00 
2.81C'.E»00 
2.5716E*00 
1.8817E*00 

OPTIONS- 0 

OPTIONS- 0 

OPTIONS- 0 

OPTIONS- 0 

OPTIONS- 0 
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-I*»*** 
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00 
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00436V6£*2 10430129*1 50-38009*2 00430621** 1043*150*5 20435e2**E £043*090*1 t043952E*E * 
0043500V2 10436029*1 50-30685*2 004396*1** 10436560*5 2043*5*£°E £0439590*1 104322E**E 5 
0043*20**2 10436029*1 50-38125*2 0043*601** 10431221*5 20430922*E E043i060"l 104389*5*£ 9 
0043ES1**2 10438029*1 50-3E2S5*2 00436E90'* 104396EI*6 20439E11*E £0438560*1 1043*099*£ 2 
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Pi 
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N R W U V P RHQ S N 
12 *.35b5E»01 1.15*2E*03 2.839'.E»02 1.0'ii5E*02 2.9732E*00 2.0995t-05 1.61b9E*01 2.b797E»a0 
11 'i.2314t*01 l.l*91t*03 2.9386E»02 1.0'ib2E+O2 S-OSiibE + OO 2.1303E-05 l.&lb9£*01 2.tbb«Ef00 
10 'i.iomnii 1.1'>^3£*03 3.03'i5E*02 1.0!)13E*O2 3.08B0E»O0 2.l5b3E-Oi l.bl70£*0l 2.b5<.3E*00 

9 3.9833t*01 H39at»03 3.1305E*a2 1.05376*02 3.l3i7£*00 2.1801E-05 l.fal70E+0l 2.b'i<i'>E*00 
a 3.8b92t»0l 1.1352E»03 3.2267E»02 1.05b3E*02 3.177'iEtOO 2.199bE-05 l.bl71E*01 2.b3<i7E*00 
7 3.7352E*01 1.130at*03 3.3252E*02 1.0573E*02 3.21'.3E*0O 2.2179E-05 1.617lEt01 2.fa273E*00 
b 3.bUlE»01 1.1262E+03 3.'.2b7E + 02 1.0580£*02 3.2'i^a£tO0 2.2313E-05 1.6172E*0i 2.fal95E*00 
5 3.«870£*01 1.1219E4^03 3.S316E*J2 1.05t)5E»02 3.27iac*00 2.2'.*3E-05 I.bl72fct0l 2.bl39E*00 
4 3.3630E*01 1.1172E»03 3.6'.'ibE»02 1.0*9iE*02 3.2887E*00 2.2503E-05 1.6173E*01 2.b063E*00 
3 3.2389E*01 l.U25E*03 3.7573E*02 l.037bE*02 3.3071E+00 2.257SE-05 1.617^E*01 2.b030EtOO 
2 S.ll'iSEtOl 1.1077E»03 3.8437£»02 9.957'.E+0l 3.3014E+00 2.2511E-05 1.6l7b£*01 2.b00*E*O0 
1 2.9908E+01 8.67*2E*02 3.1571E*02 1.732bE+02 3.3078E+00 1.5105E-05 1.6737Et01 1.6963E»00 

IR TZ IS 
-!♦**»♦ 
-I***** 
-!♦♦♦♦♦ 

-!»♦♦♦♦ 
-I***** 

-!♦♦♦♦♦ 
-I***** 

PLANE ANGLE IS 120.00 DEGREES 

STATION      385 2   IS      8.02'i7251£ ♦01 C   IS      <.. *<i55'i 70E+01 
B   IS      2.990782E+01      82   IS      3.b39702E-01      BPHI    IS      0. 

C2 IS  5.'i09313l£-01 
822 IS  0. 

CPHI IS  1.3871269E»00 
BZPHI IS  0. BPHPHI IS  0. 

9 •« 
b* 

N R u U V P RHO S H 
12 '..**55£*01 1.17'i3£+03 2,9789E+02 9.1332E*01 2.5b95E*00 1.9157E-35 1.6152E*01 2.8038E+00 
11 '..3133E*01 1.1&93E+03 3.0757E*02 9.1800E*01 2.62656*00 1.9<.bOE-05 1.61526*01 2.789*E*00 
10 ^.laiOEtQl l.lb<i5E*03 3.1680E+02 9.2295E*01 2.67586*00 1.9713E-05 1.61526*01 2.776'tE*00 

9 4.048aE*01 1.1&01£*03 3.25956*02 9.27056*01 2.7192E*00 1.99*4E-05 1.61526*01 2.7662E*00 
8 3.91b5£*01 1.1555Et03 3.350^6*02 9.3174£*01 2.7571£*00 2.0128E-05 1.61S3£*01 2.7556E*00 
7 3.7a«3E*01 1.1515E*03 3.'.43bE*02 9.3403E*01 2.79086*00 2.0313E-05 1.6152E*01 2.7'.87E*00 
b 3.6520E*0l l.l'ib9E*03 3.5388E»02 9.3737E*01 2.818*6*00 2.0*30E-05 1.615*£*01 2.7394E*00 
5 3.5198£»01 l.l<.31E*03 3.fa378£»02 9.3518E*01 2.a'i38E*00 2.0579E-05 1.6153E*01 2.73556*00 
1, 3.3875E*01 1.13e2E+03 3.7'.'i3E + 02 9.32al£*01 2.e58*E*00 2.0513E-05 1.6156E*01 2.72756*00 
3 3.2553E*01 1.13<i2Et03 3.8503E*02 9.1912E*0l 2.8779E*00 2.072aE-05 1.6155E*01 2.72476*00 
2 3.123aE*01 1.1295Et03 3.9839E*02 a.7fa39£*01 2.870*E*00 2.0655E-05 1.6157E*01 2.72266*00 
1 2.990aE*0l 8.9802E+02 3.2685E+02 1.6a09E*02 2.aa08E*00 1.36866-05 1.6737E*01 1.787'i6*0b 

TR TZ IS 
-I**»»* 
-I***** 
-I***** 
-I*«»** 
-I***** 
-I*»»*» 
-I***** 
-I***** 
-I»**»» 
-!♦♦♦♦♦ 
-!♦♦*♦♦ 
-!♦♦♦»♦ 

PLANE ANGLE IS 150.00 DEGREES 

STATION  385    Z IS  8.0247251E*01    C 
B IS  2.990782E*01  BZ IS  3.6397O2E-01 

IS  *.51651076*01 
8PHI IS  0. 

CZ IS  5.49896996-01 
BZZ IS  0. 

CPHI IS  8.3267292E-01 
BZPHI IS  0. 

N R M U V P RHO S H 
12 4.S165E*01 1.19026*03 3.0690E*02 5.32336*01 2.28916*00 1.7776E-05 1.6141E*01 2.8975E*00 
11 'i.3778E*01 1.18496*03 3.1673E*02 5.3607E*01 2.34676*00 1.8094E-05 1.6141E*01 2.8aiOE*00 
10 4.2391E*01 1.17996*03 3.2599E+02 5.3990E*01 2.39646*00 1.8360E-05 1.6141E*01 2.86b4E*00 

9 4.1004E*01 1.17546*03 3.3497£*02 5.4320E*01 2.43976*00 1.8599E-05 1.61416*01 2.8549E*00 
8 3.9bl7E*01 1.1708E+03 3,43866*02 5.46826*01 2.47776*00 1.87926-05 1.61426*01 2.8430E*00 
7 3.82306*01 1.166eE*03 3.52a5E*02 5.48786*01 2.51196*00 1.89876-05 1.61426*01 2.8353E*00 
6 3.6843E*01 1.1620E*03 3.6203£*02 5.51706*01 2.53996*00 1.91066-05 1.61446*01 2.8242E*00 
5 3.5'i56E*01 1.1585E*03 3,7l5l£*02 5.4991E+01 2.56726*00 1.92866-05 1.61416*01 2.a212E*00 
4 3.'.069E*01 1.1531£*03 3.8175E*02 5.4992£*01 2.58226*00 1.92976-05 1.6146E*01 2.8091E*00 
3 3.2682E*01 1.1502E+03 3.9184E*02 5.3801E*01 2.60716*00 1.95066-05 1.61416*01 2.8119E*00 
2 3.12956*01 1.1446E*03 4.05196*02 5.0967E+01 2.59766*00 1.93806-05 1.61466*01 2.8054£*00 
1 2.99086*01 9.25396*02 3.36816*02 1.0744E*02 2.6171E*00 1.27786-05 l.6737E*01 l.a500E*00 

BPHPHI IS  0. 

TR • TZ IS 

-!♦♦♦♦♦ 
-I***** 
-I**»** 
-I***** 
-I***** 
-I***** 
-!♦♦♦♦♦ 
-I***** 
-I***** 
-I***** 
-!♦♦♦♦♦ 

13 

PLANE ANGLE IS 180.00 DEGREES 

STATION  385    Z IS 
B IS  2.9907a2£*01  i 

N 
12 
11 
10 

9 

H 
4.5428E*01 
4.40176*01 
4.2606E*01 
4.1195E*01 
3.97846*01 
3,83736*01 

8.0247251E*01 C   IS      4.54280706*01 
Z   IS      3.639702E-01      flPHI    IS      0. 

1.19636*03 
1.19086*03 
1.18576*03 
1.18116*03 
1.17656*03 
1.1724E*03 

U 
3.0991E*02 
3.1991E*02 
3.2925E*02 
3.3a20E*02 
3.47046*02 
3.5592£*02 

1.23C5E-12 
0. 
0. 
0. 
0, 
0. 

CZ IS  5.5333732E-01 
BZZ IS  0. 

2.18986*00 
2.24866*00 
2.29916*00 
2.3430E*O0 
2.38166*00 
2.41656*00 

RHO 
1.72b4E-05 
1.7593E-05 
1.7867E-05 
1.8112E-05 
1.83116-35 
1.85116-05 

CPHI IS  0. 
BZPHI IS  0. 

1.61376*01 
1.6137£*01 
1.6138E*01 
1.61386*01 
1.61396*01 
1.61386*01 

2.93256*00 
2.9149E*00 
2.8993E*00 
2.8a70E*00 
2.B745E*00 
2.a660E*00 

TR 

BPHPHI IS 0 

TZ 
-I -I***** 
-I -!♦»♦♦♦ 
-I -I***** 
-I -I***** 
-I -[**»** 
-I -I«»»** 
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MACH   NQ 3.500 ANGLE   DF   ATTACK 5.000 ANGLE   OF   SIDESLIP   ■ 0.000 10 0.000 

Z*ZO 0.0 30.0 60.0 
S   U   R   F   A   C   t 

90.0        120.0 
PRESSURE        RATIU 

150.0        180.0 

.657 3.796 3.67* 3.366 2.982 2.627 2.399 2.317 

.6ua 3.681 3.553 3.25b 2.87* 2.530 2.305 2.22* 

.723 3.79* 3.657 3.3** 2.93* 2.579 2.3** 2.260 

.758 3.853 3.718 3.395 2.972 2.612 2.371 2.26* 

.792 3.878 3.7*7 3.*21 2.995 2.63* 2.390 2.302 

.827 3.886 3.758 3.*29 3.006 2.6*7 2.*02 2.315 

.863 3.889 3.760 3.*27 3.008 2.652 2.*09 2.322 

.900 3.893 3.762 3.*21 3.00* 2.650 2.*09 2.325 

.938 3.900 3.76* 3.*15 2.997 2.6** 2.*06 2.32* 

.976 3.908 3.768 3.*10 2.990 2.635 2.*00 2.319 
1.015 3.916 3.772 3.*07 2.98* 2.626 2.393 2.313 
1.05* 3.923 3.775 3.*05 2.978 2.616 2.385 2.306 
1.09-^ 3.927 3.778 3.*0* 2.972 2.606 2.377 2.299 
1.135 3.930 3.779 3.*02 2.967 2.600 2.369 2.291 
1.177 3.931 3.778 3.*00 2.962 2.592 2.362 2.28* 
1.219 3.931 3.777 3.397 2.957 2.585 2.355 2.276 
1.262 3.930 3.775 3.393 2.951 2.579 2.3*9 2.269 

J 1.305 3.930 3.773 3.388 2.9** 2.573 2.3*2 2.262 
1.3'i9 3.930 3.770 3.38* 2.938 2.567 2.336 2.255 

m 
1 

1.39* 3.931 3.768 3.379 2.931 2.560 2.330 2.2*8 
l.<>39 3.932 3.767 3.37* 2.925 2.55* 2.323 2.2*1 
1.^85 3.93* 3.767 3.370 2.918 2.5*6 2.317 2.23* 

Oi 1.531 3.937 3.767 3.367 2.913 2.5*2 2.310 2.227 
1.578 3.939 3.767 3.36* 2.907 2.536 2.303 2.220 
1.625 3.9*0 3.767 3.362 2.903 2.531 2.297 2.213 
1.673 3.9*1 3.767 3.360 2.899 2.526 2.290 2.206 
1.721 3.9*1 3.768 3.358 2.896 2.521 2.26* 2.199 
1.770 3.9*0 3.767 3.357 2.893 2.516 2.277 2.193 
1.819 3.939 3.767 3.356 2.891 2.512 2.271 2.186 
i.a&a 3.937 3.766 3.355 2.889 2.508 2.266 2.180 
1.919 3.935 3.765 3.35* 2.887 2.505 2.261 2.17* 
1.969 3.93* 3.76* 3.353 2.886 2.502 2.256 2.169 
2.020 3.93* 3.76* 3.353 2.885 2.*99 2.252 2.16* 
2.072 3.93* 3.76* 3.353 2.88* 2.*97 2.2*8 2.159 
2.123 3.935 3.765 3.353 2.683 2.*95 2.2*5 2.155 
2.176 3.937 3.766 3.35* 2.683 2.*9* 2.2*2 2.152 
2.228 3.9*0 3.768 3.355 2.882 2.*92 2.239 2.1*8 
2.231 3.9** 3.771 3.356 2.882 2.*91 2.237 2.1*5 
2.33* 3.9*8 3.77* 3.358 2.883 2.*91 2.236 2.1*3 
2.388 3.953 3.778 3.361 2.663 2.*90 2.23* 2.1*1 
2.<.*1 3.958 3.783 3.363 2.885 2.*90 2.233 2.139 
2.'•95 3.96* 3.787 3.366 2.886 2.*90 2.232 2.138 
2.550 3.970 3.793 3.370 2.863 2.*90 2.232 2.137 
2.60'i 3.976 3.798 3.37* 2.890 2.*91 2.231 2.136 
2.659 3.982 3.803 3.378 2.893 2.*92 2.231 2.136 
2.71* 3. 189 3.809 3.382 2.895 2.*93 2.231 2.135 
2.769 3.995 3.815 3.386 2.899 2.*9* 2.232 2.135 
2.82* *.002 3.821 3.391 2.902 2.*96 2.232 2.136 
2.879 *.009 3.827 3.395 2.905 2.*97 2.233 2.136 
2.935 *.016 3.833 3.*00 2.909 2.*99 2.23* 2.137 
2.991 *.023 3.8*0 3.*05 2.913 2.502 2.235 2.138 
3.Q'.7 *.031 3.8*7 3.*10 2.917 2.50* 2.236 2.139 
3.103 *.038 3.853 3.*16 2.921 2.507 2.23b 2.1*0 
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MACH NQ • 3.500 ANGLE OF AFIACK 5.000 ANGLE OF SIDESLIP • 0.000 ZO   ■        0.000 

1*10 0,0 30.0 
SURFACE 

bO.O 90.0        120.0 
PRESSURE        RATIO 

150.0 180.0 

CO 
I 

CO 

6.554 4.322 4.143 3.701 3.161 2.598 2.402 2.300 
6.628 4.324 4.145 3.704 3.165 2.701 2,405 2.30 3 
6.703 4.327 4.147 3.706 3.168 2.704 2.408 2.306 
6.778 4.329 4.150 3.709 3.172 2.708 2.411 2.309 
6.854 4.331 4.152 3.712 3.175 2.711 2.415 2.312 
6.930 4.333 4.154 3.714 3.179 2.714 2.418 2.315 
7.007 4.335 4.157 3.717 3.182 2.718 2.421 2.318 
7.084 4.337 4.159 3.719 3.185 2.721 2.^23 2.321 
7.162 4.338 4.161 3.721 3.199 2.724 2.426 2.324 
7.240 4.340 4.163 3.723 3.192 2.727 2.429 2.327 
7.319 4.342 4.165 3.726 3.195 2.730 2.432 2.330 
7.398 4.343 4.167 3.728 3.198 2.733 2.435 2.333 
7.478 4.345 4.169 3.730 3.201 2.735 2.438 2.336 
7.559 4.346 4.170 3.732 3.204 2.739 2.441 2.339 
7.640 4.348 4.172 3.734 3.207 2.742 2.444 2.341 
7.721 4.349 4.174 3.736 3.209 2.745 2.446 2.344 
7.803 4.350 4.175 3.738 3.212 2.748 2.449 2.347 
7.886 4.352 4.177 3.740 3.215 2.751 2.452 2.350 
7.970 4.353 4.178 3.742 3.217 2.754 2.455 2.352 
8.054 4.354 4.180 3.743 3.220 2.757 2.457 2.355 
8.138 4.355 4.181 3.745 3.222 2.759 2.460 2.358 
8.223 4.356 4.182 3.747 3.224 2.762 2.463 2.360 
8.309 4.357 4.184 3.749 3.227 2.765 2.465 2.363 
e.395 4.358 4.185 3.750 3.229 2.767 2.458 2.356 
8.483 4.359 4.186 3.752 3.231 2.770 2.470 2.368 
8.570 4.360 4.187 3.754 3.233 2.773 2.473 2.371 
8.659 4.361 4.188 3.755 3.235 2.775 2.475 2.373 
8.748 4.362 4.189 3.757 3.237 2.778 2.478 2.376 
8.837 4.363 4.190 3.758 3.239 2.7HO 2.480 2.378 
8.927 4.363 4.191 3.760 3.240 2.783 2.483 2.380 
9.018 4.364 4.192 3.761 3.242 2.785 2.485 2.383 
9.110 4.365 4.193 3.763 3.244 2.787 2.487 2.335 
9.202 4.366 4.194 3.764 3.246 2.790 2.490 2.387 
9.295 4.367 4.195 3.765 3.247 2.792 2.492 2.390 
9.389 4.367 4.196 3,767 3.249 2.794 2.494 2.392 
9.483 4.368 4.196 3.768 3.250 2.796 2.497 2.394 
9.579 4.369 4.197 3.769 3.252 2.798 2.499 2.397 
9.674 4.369 4.198 3,770 3.253 2.800 2.501 2.399 
9.771 4.370 4.199 3.771 3.254 2.802 2.503 2.401 
9.868 4.370 4.199 3.773 3.256 2.804 2.506 2.403 
9.966 4.371 4.200 3.774 3.257 2.806 2.508 2.405 

10.065 4.371 4.201 3.775 3.258 2.808 2.510 2.407 
10.165 4.372 4.201 3.776 3.260 2.810 2.512 2.409 
10.255 4.372 4.202 3.776 3.261 2.812 2.514 2.412 
10.366 4.373 4.202 3.777 3.262 2.814 2.516 2.414 
10.468 4.373 4.203 3.778 3.253 2.816 2.518 2.415 
10.570 4.374 4.204 3.779 3.264 2.817 2.520 2.418 
10.674 4.374 4.204 3.780 3.255 2.819 2.522 2.420 
10.778 4.375 4.20 5 3.781 3.256 2.821 2.524 2.422 
10.883 4.375 4.205 3.781 3.267 2.822 2.526 2.424 
10.989 4.376 4.206 3.782 3.259 2.824 2.528 2.425 
11.095 4.376 4.206 3.783 3.270 2.825 2.530 2.427 
11.203 4.376 4.207 3.784 3.271 2.827 2.532 2.429 
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NACH NO • 3.500 ANGLE OF ATTACK • %.O0O ANGLE OF SIDESLIP ■ 0.000 20 0.000 

SURF A   C   E P   R   E   S SURE 
1*10 0.0 30.0 60.0 90.0 120.0 150.0 180.0 

71.496 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
72.0a9 k.388 4.223 3.808 3.308 2.881 2.617 2.532 
72.687        < 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
73.289        ' • .388 4.223 3.808 3.308 2.881 2.617 2.532 
73.897        ' t.388 4.223 3.808 3.308 2.381 2.617 2.532 
74.509        ' k.3B8 4.223 3.808 3.308 2.881 2.617 2.532 
75.127 U388 4.223 3.808 3.308 2.881 2.617 2.532 
75.749        ' 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
76.376        ' V.388 4.223 3.808 3.308 2.881 2.617 2.532 
77.008        < 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
77.646        ' 1.388 4.223 3.806 3.308 2.881 2.617 2.532 
78.288        < 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
78.936        ' 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
79.589        < 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
80.247        * 1.388 4.223 3.808 3.308 2.881 2.617 2.532 
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FORCE AND flOMENr CatFFICIENTS 

00 
I 

1*10 

6.854 
6.930 
7.007 
7.084 
7.162 
7.240 
7.319 
7.398 
7.478 
7.559 
7.640 
7.721 
7.803 
7.886 
7.970 
8.054 
6.138 
8.223 
8.309 
8.395 
8.483 
8.570 
8.659 
8.748 
8.837 
8.927 
9.018 
9.110 
9.202 
9.295 
9.389 
9.483 
9.579 
9.674 
9.771 
9.868 
9.966 

10.065 
10.165 
10.265 
10.366 
10.468 
10.570 
10.674 
10.778 
10.883 
10.989 
11.095 
11.203 
11.311 
11.420 
11.530 
11.641 
11.753 
11.865 

CN 

1.67701E-03 
1.70921E-03 
1.74190E-03 
1.77506E-03 
1.80873E-03 
1.84269t-03 
1.87757E-03 
1.91276E-03 
1.94848E-03 
1.98473E-03 
2.02152E-03 
2.058a7E-03 
2.09676E-03 
2.13523E-03 
2.17427E-03 
2.21390E-03 
2.25411E-03 
Z.2949Jt-03 
2.33636E-03 
2.37841E-03 
2.42109E-03 
2.46440E-03 
2.50837E-03 
2.55299E-03 
2.59e28E-03 
2.64425E-03 
2.69092E-03 
2.73828E-03 
2.7B635E-03 
2.83514E-03 
2.8a467E-03 
2.93494t-03 
2.9B597E-03 
3.03776E-03 
3.09034E-03 
3.14370E-03 
3.19788E-03 
3.25287E-03 
3.30a69E-03 
3.36535E-03 
3.42287E-03 
3.48126E-03 
3.54054E-03 
3.60071E-03 
3.66180E-03 
3.72381E-03 
3.7a677E-0J 
3.85069E-03 
3.91557E-03 
3.98145E-03 
4.04B33E-03 
4.11623t-03 
4.19516E-03 
4.25515E-03 
4.32621E-03 

C* 

3.63873E-03 
3.69124E-03 
3.74463E-03 
3.79890E-03 
3.85409E-03 
3.910HE-03 
3.96723E-03 
4.02523E-03 
4.0B419E-03 
4.14414E-03 
4.20509E-03 
4.26706E-03 
4.33006E-03 
4.39411E-03 
4.45924E-03 
4.52545E-03 
4.59277E-03 
4.66121E-03 
4.73080E-03 
4.80154E-03 
4.87347E-03 
4.94t)59E-03 
5.02093E-03 
5.09651E-03 
5.17335E-03 
5.25147E-03 
5.33089E-03 
5.41163E-03 
5.49371E-03 
5.57715E-03 
5.56198E-03 
5.74822fc-03 
5.83590E-03 
5.92502E-03 
6.01563E-03 
6.10773E-03 
6.20137E-03 
6.29656E-03 
6.39332E-03 
6.4916')E-03 
6.591686-03 
6.69334C-03 
6.79667E-03 
6.90172E-03 
7.00a51E-03 
7.11706E-03 
7.22741E-03 
7.33959E-03 
7.45362E-03 
7.56953E-03 
7.68736E-03 
7.80714E-03 
7.92e90E-03 
8.05267E-03 
8.17849fc-03 

.19861E-1 

.19e61E-l 

.19861E-1 

.19B61E-1 

.H861E-1 

.19861E-1 

.19861E-1 
,198blE-l 
.1986lfc-l 
.19861E-1 
.19861E-1 
.19861E-1 
.19861E-1 
.19B61E-1 
.19B61E-1 
.19861E-1 
.HB61E-1 
.19861E-I 
.19861E-1 
.19861E-1 
.19861E-1 
.19e61E-l 
.19B61E-1 
.19B61E-1 
.19861E-1 
.19B61E-1 
.19B61E-1 
.19861E-1 
.19B61E-1 
.19861E-1 
.19861E-1 
.19861E-1 
.19861E-1 
.19861E-1 
.1966IE-1 
.19661E-1 
.l4e6lE-l 
.19861E-1 
.19e6lE-l 
.I9861t-l 
.19861E-1 
.19861E-1 
.19B61E-1 
.19861E-1 
.19B61E-1 
.19861E-1 
.19a61E-l 
.19861E-1 
.19B61E-1 
.19861E-1 
.198616-1 
.19861E-1 
.198blE-l 
.19B61E-1 
.198616-1 

CMN 

-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 
-2.8973 

lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
1E-X9 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 
lE-19 

CHH 

1.069836-04 
1.10228E-04 
1.13i56E-04 
1.16969E-04 
1.20471E-04 
1.240636-04 
1.277466-04 
1.31525E-04 
1.35399E-04 
1.39373E-04 
1.434486-04 
1.47627E-04 
1.51913E-04 
1.56307E-04 
1.60813E-04 
1.65433E-04 
1.7017OE-04 
1.75027E-04 
1.80007E-04 
1.35113E-04 
1.90347E-04 
1.95714E-04 
2.01215E-04 
2.06855E-04 
2.12637E-04 
2.18564E-04 
2.24639E-04 
2.30367E-04 
2.37251E-04 
2.43795E-04 
2.50503E-04 
2.57378E-04 
2.644256-04 
2.71649E-04 
2.79053E-04 
2.86641E-04 
2.94419E-04 
3.02391E-04 
3.10561E-04 
3.1B936E-04 
3.27518E-04 
3.36315E-04 
3.453316-04 
3.54570E-04 
3.640406-04 
3.737466-04 
3.a3b93E-04 
3.93887E-04 
4.043356-04 
4.15042E-04 
4.26015E-04 
4.372626-04 
4.48787E-04 
4.60599E-04 
4.72704E-04 

CML 

1.623966-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.623966-21 
1.623966-21 
1.623966-21 
I.623966-21 
1.62396E-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.623966-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.623966-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.623966-21 
1.623966-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.623966-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.623966-21 
1.62396E-21 
1.623966-21 
1.62396E-21 
1.623966-21 
1.623966-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 
1.62396E-21 

XCPP 

6.379396-02 
6.44902E-02 
6.519086-02 
6.589596-02 
6.&6054E-02 
6.73195E-02 
6.803B2E-02 
6.87616E-02 
6.94898E-02 
7.02227E-02 
7.09605E-02 
7.170336-02 
7.245106-02 
7.320386-02 
7.39618E-02 
7.472496-02 
7.54933E-02 
7.6267QE-02 
7.704616-02 
7.78305E-02 
7.86207E-02 
7.94163E-02 
8.02176E-02 
e.l0246E-02 
8.1B374E-02 
8.265606-02 
8.348066-02 
8.43111E-02 
8.51477E-02 
8.599046-02 
8.68394E-02 
8.76946E-02 
8.85561E-02 
8.94240E-02 
9.02984E-02 
9.11794E-02 
9.20670E-02 
9.296136-02 
9.38624E-02 
9.477046-02 
9.56853E-02 
9.660726-02 
9.75362E-02 
9.84723E-02 
9.94157E-02 
1.00366E-01 
1.01325E-01 
1.02290E-01 
1.03263E-01 
1.04244E-01 
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